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FIR ES Improvd: 


' Being a 

il | New Method 

| „ Of Building . _ 4 

| CHIMNEYS 

| + $0 as to prevent their = 


IN WHICH ; 


A Small FI Rx, ſhall warm a Room better. 
than a much Larger made the Common| 
Way. With the manner of altering ſuch} 
CHiMNEYS as are already Built, ſo 
that they ſhall perform the ſame Effects. 


Iſluſtrated with Cuts. 


Written in French, by Monſieur G a v 6 BR: 
| Made Engliſu and Improved. 
By J. T. DESAGULIERS, M. A. F. R. S.“ 


By whom is added, 1 


The manner of making COAL-FIRES, as uſeful this | 
New-Way, as the W00D-FIRES propos'd by the 
French Author, Explain'd by an Additional Plate. 
The whole being ſuited to the Capacity of the 
meaneſt Work-man. | | 
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To the Right Honourable HUGH, 
Earl of CHoLMONDELEyY, Viſ- 
count MAL HAS, Baron Wicn 
MALIANE, Viſcount KELLY in 
the Kingdom of Ireland; Treaſurer 
of his MajzesTY's Houſehold. 


 MyLoxn, 
Have preſum'd to dedicate this 
ſmall Treatife to you, not with a 
Den topubliſhyour Merit, which. 
would be needleſs; but becanſe it 
gives me an Opportunity of returning 
; my moſt unfeign'd Thanks for thoſe Ha- 
43 vours you have Leen pleas d to Confer 
upon me, | 1 ; 
I am bound in Gratitude to offer 
3 you this ſmall Tribute of eAckhnow- 
4 tedgment, and incliwd by Intereſi to 
3 defire your Lordſhip”s Patronage and 
Protection of it; for I am perf! _—_ 
5 . tat 


The DEDICATION. 


that it cannot be better recommended 
to the World, than by your eApproba- 
tions of it. 

Did you confine your ſelf to Claſſi- 
cal Learning, of which ao Bod) is a 
better Fudge than your Lordſhip, I 
ſhould have decliwd the preſenting you 
with a Mork of this nature: Neither 
ſhould I think that what can be ſaid on 
this ſulject would be worthy the peru- 
ſal of ſo good a Philoſopher , were 1 
not well aſſured that your Lordſhip has 
a greater value for the moſt ſimple 
Things, if practical and uſeful, than 
the fineſt Speculations on Matters of 
meer Curiofity. | 

Had ] given but a bare Tranſlation 
of the French eAutÞor, yet Tſhowd have 
Hop'd for its eAcceptance from ſuch an 
Epcourager of Phyſical and Mathemati- 
cal Sciences ; but now that I have im. 
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prov'd the Hint jo far as to make it of - - | ; 


general Uſe in England, I ſhall more 
boldly offer you the little which I con- 
tribute, in my way, to the Good of the 

I  MNation, 


7 


1 The DE DIC ATIORN. 
Nation, which your Lordſhip. is ever 
 fudying to promote in the higheſt Cone 


cerns, I am, 


RE 


 MyLozp, 
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Your LoR DsH 1758 
Moſt Humble 


and Obedient Servant, 


F. T. DESAGULIERS. 


To 


l — a 
. I. 
» * 4 


To the READER. 


Uch a Demand has been made for this Book 
ſince it was firſt Advertiz/d, that ſome 
Miſtakes have been committed thro' haſt , we 
muſt therefore beg of the Reader to correct the 
following, 


KR at 


Age 3. line 8, read cenſirm'd. p. 7. I. 7. r. every way. 
p. 8. I. 3. r. muſt move in à line. p. 11. I. 5. r. re- 


Ad Heat, p. 1 6. I. 4. r. canfing it. p. 18. I. 4 & 3. r. 


under the Mantle-Trce. p. 19. I. 15. dele that. p. 21. I. 25. 
r. War- Candle. p 22. I. 14. r. ſpecifically lighter. p. 23. 
I. 4. r. ſucceſſively. I. 19. r. into. p. 24. I. 21. r. under 
the Mantle-Tree. p. 29. I. 19. r. Cubic Feet, p. 40. I. 1. r. 


temperate. p. 41. I. 9. r. than. p. 48. I. 8. r. Bodies. p. 61. 


I. 6. r. bcbind the Mantle-Tree. p. 63. I. 1. r. Funnel drawn 
on their Wing on one fide, I. 18. r. under the Mantte-Tree, 
1.22 & 23. r. whoſe Wings are bent. p. 65. I. 19. r. tbe 
Wing, 1. 21 & 22. r. the Plane under the Mantle-Tyce pro- 
duc d. p. 66. I. 3. r. th: Wing. I. 17. r. the falling Wing of 
the Funnel. p. 77. I. 8. r. narrower at top. p. 88. I. 19. r. 
tbe Wings of it Be H. p. 89.1. 1 & 2. dele / t hat it may 
be equally diſtant from B and H. and r. and from a Point. 
p. 95. L 26. r. of Book I. p. 98. I. 4. r. muſt be, p. 109. 
I. 3. r. joyn. p.. 1 1 1. I. 6. r. in at D y. p. 119. I. 1. r. jd, 
P. 123. I. 6. & 7. r. Wheel and Pinion. p. 12 5. J. 27. r. 
male uſe of Tin. p. 129.1. 24. r. we bave ſaid. p. 139, 
the laſt line, dele down. p. 139. I. 29. dele not. p157. 
I. 2. r. upper part. p. 138. I. 21. r. fig. 10. 
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ADVERTISEMENT: 


HE beſt Workmen that 1 know for 

curing the ſmoaking Chimneys, and 
performing what is directed in this Book, 
moſt effectually, and at the moſt reaſonable 
Rates, are Henry Hathmel, Bricklayer ; liv- 
ing over againit the George Inn in Hedge- 
Lane, near Leiceſter-fields; and William Ure- 
am, who may alſo be heard of there: Ha- 
ving try'd them ſeveral times with good 
Succeſs. 
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HE uſefulneſs of this Book has 
Induced me to give it the World 
in Engliſh. The Matter contain'd in it 
Will be diverting to every Gentleman; 
and the manner f reducing it to Pra- 
ice, eaſily comprehended by the meane(/ 
MWork-man. I have omitted whatever 


* Ithougbt Superfiuous in the eAuthor, to 
make way for ſome Obſervations of my 
3 own, upon this Subject; that nothing 
1 might be wanting to make it of general 


A 2 Uſe. 


The Tranſlator's Preface. 
Uſ-. He has confidered only the Im- 
provement of Wood-Fires, but I habe 
yt dein hte Turf o Coal may be burut 
iu theje Chimneys, with all the Ad- 
danul ages that he propoſes from His ne 
Const ruct i ou. 


The Author in his Preface ſhews, 
| that Contrivances are not the leſs va- 
' lIuable, for being ſimple ; however ſome 
| People may admire thoſe only that are 
t the Effet of a great deal of Study, and 
male a Show with a. very complex Ap- 
paratus. What he propoſes to do by bis 
Method, is, to light a Fire with the 
greateſt Eaſe, and if you will, make it 
flame all the time without the trous 
ble of Blowing; to make a Room very 


warm with a little Pire, which may 
alſo give heat to another Room; to- | , 
diſperſe the Heat. ſo uniformly as to take. | 
away the uſual Inconveniences of being 

obliged to creep near, or too fit at ſuch a 

Diſtance from the Fire, that we are ei- + 
ther roaſted before or ſtarved behind;  \ 


to make us breath- freſh. Air conſtantly, 


which ſhall be of any degree of heat that. | 


Nu. 8 


The Tranflator's Preface 
You word have it, without ever being 
troubled with Smoak or Moiſture in any 
part of the Room; to ſhew how to ex- 
 tinguiſh by ones ſelf, and in a Moment, 
any Fire that ſhould happen in ſuch Chim- 
nc. | 


„Log Experience in his uſe of the new 
- + Chimney, has confin d the fore-menti- 
on d Particulars; and what is remarka- 
ble, is, that inthe ſevere Winter in 1709, 
when Water word freeze by the Fire- 
+ fide almoſt every where elſe, it was not 
: at all frozen in his Cloſet, tho expo d 
„there all Night, and the Fire continued 
us longer than till Midnight. 


' The Treatiſe is divided into three 
Books, the Firſt ſhews the Inconveni-- 
+ ences of the common, and the Conveni- 
+ ences of the new Chimneys. - 


VP 
* 
r eee OTE: 


4 | The Second Book gives the Reaſons 
*1- _ Why the new Chimneys cannot poſſibly 
: Smoak.. 


2 And the Third, wh:ch is purely Pra- 
TCitical, rms the Work-Man in ſuch 
| „ - 


The Tranſlator's Preface. 
an eaſy manner, that they may without 
any further Directions perform what is 
requir'd; inamore or leſs ſimple manner, 
as any Gentleman ſhall. think fit. 


Mei minſicr, 
May 3. 1713. 
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"IM | Concerning Fire, its Rays f Heat, an hs way 
, that we are warn#d by it. 


J SIE 718 — 15 5 throw out 
5 SY ZAR Rays of Light every wa 

14 9 20 * Þ « — hy ſo — Fire dart _ 
J every Rays. of Heat; for 
11 2 whatever way we come 
3 > | near the Fire, we may be 
4 — ſenſible of their Impulſe, 
which gives us a Senſation of Pain when we 
come too near. 

Huy the Rays of Heat, are meant, the Par- 
ticles of the Fuel which are darted from the 
Fire, and are propagated round about either 
1 directly, that is when they come immediate- 
2 Iy from the Fire, or by Reflection when they 
are beaten back from Bodies, againſt which - 
they ſtrike; and as they are. reflected they 
2 fallow: the ſame Laws as the Rays: of Light, 
having their Angle of n equal to that 
of Reflection. A 4. All- 


5 Fires Improv'd, &c. 

All Rays of Fire except thoſe that go 
ſtreight upwards, whether direct or reflected, 
muſt deſcribe a Line which it is perhaps im- 
Poſſible and wholly needleſs to deſcribe : For, 
as well the Rays that are darted in an hori- 
zontal, as thoſe that are ſent out in an inclin'd 
Direction, muſt alfo have a tendency per- 
pendicularly upwards; becauſe Experience 
ſhews us, that all little Bodies heated, 
endeayour to go upwards : Thus in Water 
or Air, the warmeſt Particles go towards the 
upper Parts, and ſtill riſe as they are heated. 
A Ray of Heat then goes on by a compound 
Motion made up of its Impulſe, according to 
the direction which it receives from the Fire, 
and its conſtant tendency upwards, ſo that 
the farther a hot Particle is gone from the 
Fire, the higher it has aſ fende. 

The Uſe of this Conſideration will appear 
in the following Pages. = 

Fire may give Heat to a Room, and the 
People in it. ; 3 


1ſt. By its direct Rays. 

2aly. By its reflected Rays. | 

zaly. By a kind of Tranſpiration, that i, 
when its Heat is tranſmitted thro? a ſolid 
Body, as in the Caſe of Stoyes. - : 


By the Heat of the Fire, is meant, that 
Motion of its Parts, which cauſes in us that 
Senſation which is calFd Heat; and ſometimes 
Pain when it is too violent. In 


_ Fires Improv'd, &c. „ 
In- common Chimneys the Fire gives no 
Heat by Tranſpiration; ſends forth but few 
direct Rays, and fewer. reflected ones, as will 
appear in the next Chapter but in the Chim- 
neys deſcribed in this Treatiſe, the Fire ſends 
out more Rays into the Room, and warms. 
much more by Tranſpiration, than by its di- 
rect or reflected Rays. 


Fires Improv? 


The common way of Build; 
per for reflecting Heat into a Room. 
[. Fig. 1.] 


Ray of Heat FG, will be reflected to M; the 


Ray f H upon it ſelf into /; the Ray fl into 
N; and the Ray fL into P; and as the RR 
L going from fto L, conſtantly riſes, as it 

does alſo when after Reflection it goes from 


L to P, L Fig. 3] it muſt get within the Flue 
before it reaches P, and then wherever it 


ſtrikes againſt a R, the fore part of the Funnel” | 


which isinclin'd to the Horizon, it will be 
reflected upwards into the Chimney, always 
ſuppoſing the Angle of Incidence equal to that 


of Reflection, and therefore it cannot go in- 


to the Room. 


CFig-1:] Thus if we examin all the Rays J 


that fall between H and a, we ſhall find that 
none can be reflected into the Room except 
thoſe that fall upon the extremity of the jam 
towards a; but 2s they have loſt moſt of 


their 


ng Chimneys with the - 
Jams parallel, and the Breaſt inclin'a, is not pro- 


Uppoſing the Fire Ef in a com- 
mon Chimney A Bba, whoſeSides : 
or Jams AB, ab,are parallel to each other, the |. 


es 


their ſtrength before they can get thither, 
upon account of their diſtance from the Fire, 
they are but very weakly reflected, and there- 
fore give but little Heat; beſides Jams of 

Plaiſter are very unfit to reflect Light, by 
- reaſon of their ſoftneſs and poroſity. 


Fires Improvd, &c. * 


The Ray FH being reflected upon it ſelf to 


F, cannot enter into the Room. 

The Ray FG: which is reffected to M, 
whatever reflections it undergoes afterwards, 
muſt neceſſarily go up into the Chimney, and 
dan go out no other way than at top of 
the Funnel, the ſame will happen to all 
: thoſe that are reflected betwen H and Bb; 
as alſo to all the Rays which fall from F upon 
Az; and from this we may judge of the Ef- 
2 fed of thoſe which going from any part of 


the Fire fall upon the Jams AB, ab. 
DL Fig. 3-] All the other Rays as FAB, which 
going from the Fire F, ſtrikeagainſt the Back, 


if they have aſcended ever ſo little above the 


Level of that part of the Fire, from whence 
they came before they hit the Back, make a 
very ſmall Angle with it; and therefore after 
Reflection go up the Chimney, or if any of 
them, as FGMN, ſtrike againſt the Breaſt 
o R, a ſecond reflection throws them within the 
Chimney, where they riſe and are loſt: There- 
fore ſcarce any but direct Rays which come 
from the fore part of the Fire can come into 
the Room to warm it, and even thoſe muſt 
come forward in an horizontal or nearly ho- 
„ rizontal 


12 Fires Improv'd, &c. 

17:0ntal Direction; for ſuch as are ever ſo 
little incln'd, rifing as they go from the Fire, 
are almoſt all got into the Funnel before they 
have reach'd the under part of the Chimney- 
Piece as FI, and ſtriking upon the Breaſt o R, 
which is inclin'd, they are alſo reflected into 
the Chimney, and become uſeleſs; as for the 
Rays that go upright, nothing can hinder 
them from getting out at top of the Chim- 
ney. 

1 the common way of building the 
Breaſt and jams of the Chimney lets fo few 
Rays of heat come into a Room, as to make 
the Fire of very little Uſe. 

Of late, indeed, Builders have rounded the 
corners of Chimneys, cover'd the Jams or Sides 
with Plate Iron or Braſs, ſcreighten'd the Breaſt 
to make Flats under the Chimney Piece, carried 
the Flue or Funnel bending, and by that means 
have given more Heat to the Rooms; but 
the Method mention d in the next Chapter 
will out-do all that. 5 - 
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ere Jams, and an Horizontal Plane un- 


der the Chimney-Piece, are the fitteſt for re- 
E Heat tito a Rom. 


Eometry teaches that all Rays which 

F coming from the Focus of a Parabo- 
la, ſtrike upon its ſides, after Reflexion go 
on parallel to the Axis. 

Eg. 2.] If therefore on the back part of 
the Hearth of the Chimney AB ba, you take 
the Length Cc equal to the Length of the 
Wood that you wou'd burn, as for example 
of 22 Inches; and from the Points Cc you 
draw the Perpendiculars CD, cd, for the 
Axis of two half Parabolabs whoſe Vertex"s 
are Cc, and Aa the diſtance of the Breadth 
of the Chimney be two Points of the ſaid Pa- 
rabola's;, then if thoſe Parabolic Jams, A. C, 
ac, be cover'd with Plate Iron, Braſs, or 
Copper, and oi m [ Fig. 3. ] the under part 
of the Chimney Piece be made parallel to 
the Horizon, and as broad as may be, lea- 


B ving 


14 Fires Improv'd, &c. 
ving only 10 or 12 Inches for the paſſage 
into the Funnel; I fay, this Chimney will not 
only reflect a great deal more Heat than 
common Chimneys, butas much as any Chim- 
ney can poſſibly do. 

[ Fig. 2. ] For if Ff be the two Focus's 
of the half Parabola's, when the Billets 
whoſe Length we alſo ſuppoſe Ff, are on 
fire, the Rays of Heat darted from the ſaid 
Focus's Ff, which in common Chimneys can- 
not go into the Room, and ſo are uſeleſs, 
will here be reflected parallel to the 
Axis cd, to m, e, u, p, and conſequently go 
into the Room; and thoſe which aſcend for- 
wards at 12, 15, or 20 Inches from the 
Back, and in the common Chimneys wou'd 
upon account of the Inclination of the 
Breaſt o R, L Fig. 3-] be reflected inwards, 
will here ſtrike againſt the Plane oi m which 
is parallel to the Horizon and therefore 
be reflected into the Room: So will the 
Rays FGm if their firſt Angle of Reflexion 
be ſenſible, and by that means come into 
the Room towards ꝝ; and much more the 

Rays Fi which come directly, and there- 
fore with a greater force from F. 
Moreover, tho the Chimney be as wide 


as in the firſt figure, the Jams are much ne- 


rer to the Fire, and therefore will reflect 
more Heat and more ſtrongly; than the 


Plain 


Fires Improv' d, &c. 15 
Plain mi o not only throws back into the 
Room, the direct Rays as Fil; but alſo 
thoſe that are reflected from the Back as 
FG mn. 

[ Fig. 2,] If we examine the Rays which 
come from any part of the Fire between 
the Focus's of the Parabolas, tho? they are 
not reflected from the Jams in ſuch manner 
as to go on parallel to the Axis CD, c d, yet 
they will all be reflected obliquely into the 
Room, as F Hl. 

[ Fig. 3. ] Some may imagine that the 
Plain mi being horizontal and going fo 

near the Back, may cauſe the Chimney to 


Smoke; but we ſhall hereafter ſnew that the 
Effect will be quite contrary. 


SES 


B 2 CHAP 


CHAP. I: 


Of the Vent- Hole or Bellows ;, the reaſon of its 
blowing, and the manner of its encreaſing the 
Heat, and cauſing is to be reflected. 


[ Fig. 2-3-] Fn the middle of the Hearth, at 
about 10 or 12 Inches diſtance 

from the bottom Plate, muſt be made a 
Trap-Door E that may eaſily open and ſhut; 
and under it a little hollow Paſſage commu- 
nicating with the outward Air; when this 
Trap-Door is lifted up a little way, the Air 
from without will go out thro” the Paſſage 
X of the Bellows or Vent-Hole ; tor there 
will always be a greater Preſſure of Air from 
without, than from within the Room, whe- 
ther the Wind blows, or the Weather be 
calm; if there be a Fire in the Hearth, be- 
cauſe the Heat ofthe Fire rarifying the Air, 
and driving part of it up the Chimney with 
the Smoak, there will be a kind of Vacuum, 
or at leaſt, the Air will be made ſo thin o- 
ver the Vent-Hole, as to preſs leſs than _ | 
Which 


Hres Improv'd, &c. x7” 
which is coming from without; the exter- 
nal Air therefore willruſh in violently, and 
not only light the Fire, but cauſe it to flame 
even tho? the Wood ſhould be green, and 
alſo forcibly drive the Flame and Rays of 


Heat as FG m#, FS J ſo as to make them 


beat back into the Room after one or two 
Reflections, when the Fire is lighted. 

The uſe of the Vent-Hole is not only to 
light the Fire, and cauſe it to flame, but it 
has ſeveral other advantages, as will appear 
in our ſecond part. Neither 1s the Inven- 
tion of it new; for I my ſelf usd it five and 
twenty Years ago, having ſeen the uſe of it 
in other places ; but then it ſerved only to 
light the Fire. 
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N this Chapter the Author only ſnews 
the way to deſcribe the Parabolical 
Jams of the Chimney, and give the demon- 
ſtration of his Method, but it is fo eaſy to 

perform this, that we ſhall paſs it over; e- 
ſpecially, ſince he refers us to an eaſy way 
of drawing them nearly parabolical, which 
you will find in the Third Book; and in 
Practice it willdoas well as if they were truly 
B.3: ä 
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18 Fires Improv'd, &c. 
parabolical, as they conſiſt of a ſtreight Line 
and an Arc of a Circle. 

This way of making the Jams nearly pa- 
rabolical as in Fig. 2. and the Plane under 
the Chimney Piece Horizontal as im Fig. 3. 
will be of little Coſt, and great Advantage 
to Chimneys already built; eſpecially if the 
Vent-Hole be added ; but thoſe that will 
add the Contrivance behind the Back of the 
Chimney, will reap ſeveral otheradvantages - 
from it, which will be ſhewn in the, ſecond-: 
Part of this Book. 
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Concerning the ſudden Heat given to the Air; 


and hom the warmeſt Air gets above that 
which is cold. | 


An Account ofan Experiment or two, made 


to this Purpoſe, will beſt prove what I 
afftrm. 


ExPERIM. I. 


| Pima a Tube of Iron of 3 or 4 Inches 
| bore bended in the manner of a Syphon, 
and fitting the longeſt Leg of it ſo into the 
Wall, that the North Wind from without 


came into it freely, the Air that that came 


into the Room thro' the hole of the ſhort 
Leg, was cold enough to freeze Water; but | 
| When 


20 Fires Improv'd, &c. 
when I laid the ſaid ſhort Leg upon the Fire, 
the Air ruſt'd in thro? the Tube with the 


ſame violence as before, and rather ſwifter, 


and very hot, tho' the heated part of the 


Tube was but about a Foot long. 
Now a Chimney cannot warm Air after 
this manner, and yetappear handſome ; be- 


cauſe tho* we ' ſuppoſe the Back and Jams of 


it hollow behind, and Plate Iron or Braſs 
between the Fire and the Cavity ; yet Air 
paſſing thus behind, cannot be ſo heated as 
it there was a Fire round it, as in the caſe 


of the Tube: But Hollows may be ſo con- 


triv'd, as to warm a Room in a little Time, 


now cold ſoever the Weather is, which'is 


all that is requir'd here. 

Another Property of the Air, is, that the 
warmeſt Air always gets above the cold. To 
be certain of it, and know the difference of 


Heat, at top and at bottom of a Room, I 


made the two following Experiments. 
ExPERINM. IL 


1 hung up two Air-Thermometers in my 
Room, the one at top near the Ceiling, and 


the other at bottom, near the Floor, and 
the Liquor aſcended much higher in the up- 


per than in the lower Thermometer, tho? it 
was farther from the Fire than the other : 


then 


[ 
— 


. 
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tbenchanging the places of my Thermometers, 


the Liquor in the upper ſtill wou'd riſe, 
whilſt that in the lower deſcended. This 


ſuccecded all the ſeveral times that I try'd 


it; and when I took the upper Thermometer 
down to the middle way betwixt the top - 
and bottom of the Room, and took up the 
lower Thermometer, to ſee cloſe to it, the Li- 
quor ſubſided in that which had. been the 
upper Thermometer, and roſe in that which - 
had been the loweſt; which ſnews, that in 

a Room where there is a Fire, the loweſt 
part of it is the coldeſt place, and the high- 
er you go, the warmer is the Air; whence - 
may alſo be concluded, that the lower the 
Cieling ofa Room is, the better it is for 
warming ones ſelf in Winter. 


EXPERIM/. III. 


Take a Gun Barrel, or any other Iron 
Tube open at both Ends, and laying the 
middle of it horizontally upon the Fire, you 
will feel a little Heat coming out at each 
end; but if you lay it aſlaunt, the Air will 
ruſh ont with force enough to blow out a 


ſmall Wax Chndle at the upper end of the- 


Tube; which will be warm from the Fire to 
the upper end, whilſt the other part of the 
Tube from the Fire downwards will rang 

| cold. 
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cold : Then if you changeends, ſtill the Air 
will ruſh out at the upper end, which will 
be warm, and the lower end will become 
cold, even tho' it ſhould be the ſhorter end; 
nay, tho' you ,ſhou'd ſtop the lower end 
cloſe, yet you wou'd feel ſome warm Air 
come out at the upper end, tho' not with 
ſo great Velocity as before. 

If ſuch a Tube be bent, the Experiment 
will be much more ſenſible ; * and indeed 
any one that conſiders how Heat affects the 
Air, will be convinc'd that the. thing muſt 
neceſſarily be ſo; for the heated Air being 
rarifty*d, becomes ſpecifically heavier than the 
cold Air, and io muſt get up above the cold. 


— —_—_— 


Vilſt an Oven is heating, and the Flame ruſhing out; 
any Body may put in their whole Arm near the lower part of © 
the Oven, without feeling any very great Heat, tho' it be 


quite otherwiſe as ſoon as the Fire is put out. 


— 
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; The inner Fabric of the inſide of the Chimneys, 


hom the Air goes into the Hollows, is warm'd, 


and then ſecceſſively warms the whole Air of 


the Room; how the Air of another Room may 


be warn'd there, and other advantages of 
this Contrivance. [ Fig. 6.] 


* ſuppoſe the whole Compaſs A HC, 


e. of the inſide of the Chimney 


| 3 coverd with a Plate of Iron, Braſs, or Cop- 


per; and behind it a void ſpace about 
four Inches deep, divided by ſeveral Partiti- 


ons, which form ſeveral Cavities, Cells or 
3 5 ſquare Tubes, the firſt communicating with 
the ſecond, and the ſecond with the third, 


A and ſo on; making altogether as it were a 
ſort of a recurved Canal, one of whoſe ends 
D muſt be at bottom, and the other at top 


of one of the Jams coming out iuto the 


: Room; ſo that the Air can go in at the lower 
9 end D, and go out at the upper end ofit R. 


We may alſo ſuppoſe the under part of 


the Hearth hollow, and cover'd with Plate 


Iron 
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Iron ; nay, and the under part of the Chim- 
ney Piece likewiſe hollow, like a Pipe; fo, 
that all the Cavitys behind the Back, Jams, 
under the Hearth and Chimney Piece alto- 
gether make the foremention'd winding 
Paſſage. 5 3 | 

We ſhall in the third Book determine the 
different Bigneſs, Contrivance, and Situa- 
tion of thoſe Cavities, and how to fit them 
to larger or ſmaller Rooms; but their Effects 
we ſhall ſhew in the following Chapters ; we 
are only now to take it for granted, that 
the Fire made in the Hearth, can warm ſome 


one of the Surfaces, of each of thoſe com- 


municating Cavities. | 
Now ſuppoſing this Paſſage for the Air 
behind the Chimney ; as ſoon as a Fire ts 


made, it will warm the whole compaſs of | 
the Chimney, the hollow under the Hearth - . 


and the bottom and backſide of the Paſſage 
under the Chimney Piece (if there is one,) 
and conſequently the Air within the Hollows 
that thoſe Surfaces ſhut up, and the cold 
Air, which will come at the lower Entrance 
D, will begin to grow warm 1n the firſt Ca- 
vity ; then as it comes thro” the ſecond, its 


Heat will increaſe, ſtill it will grow hotter 
in paſling thro? the third, &c. ſo that it will 
come out very warm, thro* the upper hole 


R Orr. | 
| As 
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As long as there is any Fire in the Room, 


there will by this means be a conſtant Cir- 


.culation of the Air, thro' thoſe warm'd Hol- 


los, becauſe the Air in them being rari- 


fy'd, will be ſucceeded by the more denſe, 
and therefore ſtronger Air which comes in 


at the bottom D, and having receiv'd a great 
degree of Warmth in going thro” all the 


Hollows, it goes out at R, and gets to the 


upper part of the Room, the cold Air all 
the while coming down and ſucceeding at 


D till the whole Air in the Room has paſsd 


thro*; which it may do, till it has acquird 


_. what degree of warmth you pleaſe. 


The advantage of thoſe Cavities, con- 


ſiſts in the long journey of the Air through 
them; for if there was only one great Hol- 
low, the Air cou'd not have time to receive 


. a ſufficient degree of Heat, eſpecially if it 


came in from without Doors. 


Not only the Air of the Room, in which 


the Fire is, may be warm'd by ſuch a Cir- 


culation; but if you bring in the Air from 
another Room (in which there is no Fire,) 


x. 
* 
4 
2 
2 
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-thro' ſuch a Channel, ſo that it may come 


— 


from the lower 


part of it, and go into the 


Hole D, a large Pipe alſo going from R to 
the upper Part of the ſaid Room, after a few 
Circulations, it will be ſufficiently warm'd : 
Which will be of no ſmall Advantage in ſe- 
Freral Caſes. OC 


This 
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This way of warming a Room, gives heat 
to all the People in it, tho? at a diſtance 
from the Fire; keeps every place dry, ſtill 
leaving the Moiſture that it had, or gets in 
circulating thro? the Room, in the Cavities 
behind the Fire : So that no moiſture, even 


in the greateſt Thaws, can damage the 


Goods in ſuch a Room. 

When the Air of the Room is ſufficiently 
warm'd, you may hinder it from receiving 
any greater degree of Heat, without putting 
out or diminiſhing the Fire, if you ſhut up 
the Hole R, where the warm Air comes in. 

If you ſhow'd only ſhut up the lower Ori- 
fice D, warm Air would ſtill continue to go 
out at top, but in a ſmaller quantity, as we 

ſhew'd in the foregoing Chapter, that it 
wou'd go out at top of the Iron Tube, tho? 
it was ſtopp'd at bottom; becauſe as the 


warm Air went up, cold Air would go inits 


Room to the bottom, and ſo a conſtant Cir- 
culation of it wou'd be made there. 
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CHAP. Wh 


After what manner the abovemention'd Cavities, 


may be made uſe of, for warming a Room, by 
letting in the external Air through them, tho 
the Air be never ſo cold; the way that ſuch 
Air goes into the Room, how it warms it, and 
the manner of knowing in what time it will be. 
ſufficiently warm d, a it may. ſerve to en- 
creaſe or diminiſh the warmth, without en- 


creaſing or diminiſhing the Fire. L Fig. 6.] . 


F the outward Air be brought into the 

Cavities behind the Chimney, by car- 
rying on a Communication from the Hole 
D, quite out of the Houſe, the Room may 


alſo be warm'd, and ſooner, as well as to 


better purpoſe, than when we only cauſe 
the Air in the Room to circulate, for in the 
firſt Caſe, the Air that goes out of the Hol- 


lows after it hasacquir'd adegree of warmth 
In paſling thro' them, warms the cold Air 


of the Room, . only by mixing with it, and 
communicating, ſome of its Heat to it; and 
| G2 - | as 
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as the warm Air that goes out every mo- 
ment is but in a ſmall quantity, in compa- 
riſon to that which fills the whole Room, a. 
conſiderable time muſt be taken up, before. 
all the Air in the Room is ſenſibly warm'd, 
eſpecially when the Weather 1s very cold, 
and the Chamber is very large ; for that Air 
does not go thro? very faſt : But it is quite. 
otherwiſe when we make Uſe of the Exter- 
nal Air; for beſides that a great 3 
t 


will then go out in the ſame time, thro' the 


HoleR or r, becauſe it goes quicker, as it 
is always more preſsd from without, than 
from within the Chamber (as we have al- 


ready hinted. ) This is not only done by this 
warm'd Air, bringing its Heat into the 


Room, and warming the People in it; but 
by its driving out the cold Air, and ſuc- 
cceding inſtead of it. And that is per- 


form'd in the following manner. 


The warmeſt Air always riſes above that 
which is colder, and therefore the outward 
Air, which comes into the Chamber, after 
it has paſsd thro? the Cavities of the Chim-. 


ney When there is a Fire, becoming war- 


mer than the reſt of the Air in the Room, 
gets above it quite to the Cieling, and ſo 


much room as it takes up, ſo much of the 
cold Air below is driven up the Chimney, as 
being the only way that it has to get out at; 


and 1 
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and therefore after the Fire has been lighted 
ſome time, all the Air that was in the Room, 
before the Fire was made, has been driven 
away up the: Chimney, by the Puſh of the 
External Air, which comes in warm'd. Now 
ſince in time all the cold Air will be gone 
out of the Room, it may be requird to know 
in how long time that will happen; which 
may be found after the following manner. 

[ Fig. 6.7] If a piece of Paper P hangs from 
the Cieling by a Thread, over againſt the 
Hole r, thro*- which the warm Air comes 
into the Room, that Air will drive the Pa- 
per before it as it comes into the Room: 
now if the Paper be driven two foot in the 
fourth part of a ſecond, tlie Hole being ſix 
Inches ſquare, then will more than two 


{ſquare feet of Air come into the Room, 


in one ſecond; for as tlie Air ſpreads every 
way, as it comes out of the Hole r, it will 
puſh with leſs force againſt the Paper, the 
farther the Paper is from the Hole; thus if 
more than two ſquare Feet of Air, come 
into the Room in one ſecond,” about 125 
ſquare feet will go in during the ſpace of a 
Minute, if the Velocity with which the Air 
ruſhes in, be ſuch as we ſuppoſe it; but it 
is always greater if the Wind blows ever ſa 
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Now if we ſuppoſe the contents of the 
Room, to be 2000 ſquare feet; then in 13 
Minutes, or a quarter of an Hour, as much 
Air as it can contain, will have enter'd into 
it; and two or three times more if its Ve- 
Jocity, or the Hole r be greater than we at 


firſt ſuppos'd. 


Nevertheleſs, we muſt not-conclude that 


all the cold Air which was in the Room, 1s 
abſolutely gone out of it; for ſome of the 


not will mix with the cold that goes out up 
the Chimney, but we are at leaſt certain, 


that the greateſt partof the cold Air is gone 


out, and therefore that the whole Air will 
ma quarterofan Hour be very muchchang'd, 
and well. warm'd, aad that in half an Hour 
it will be wholly chang'd+ Not that the Air 
which remains in the Room after that time, 


is as hot as the Air which comes into it 
from the Hollows, becauſe as this Air comes 
out, and goes up towards the Cieling, it 


paſles thro Air colder than it ſelf, and there- 
fore as it warms it, it muſt loſe of its own 

Heat; but then as the Room grows warmer, 
this entring Air loſes leſs and leſs of its Heat 
every Moment, becauſe as well the Cavi- _ 
ties as the Air in the Room, are more and 
more warm'd ; and therefore in a quarter 
of an Hour, or half an Hour's time, the 
= ” Heat 
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Heat will be ſu{ficient to warm every Body 
in the Room. = 
Airſcoming this way intoa Room, not only 


drives out the cold Air, but hinders it from 


coming in under Doors, or thro' Caſements 


which don't ſnut cloſe, or at leaſt, from co- 
ming in ſo faſt as uſually; for the Room bein 
always full, the External Air meets wit 
more reſiſtance, and that little which may 
come in, enters with leſs force, and mixing 


it ſelf with, the warm Air as it comes in, 


is heated before it can reach the People 
in the Room; and therefore, can no way be 


troubleſome to them, unleſs they are too 


near the Doors or Windows. Nay every 


crack or paſſage in a Door or Window, and 
every little cranny may be ſtopp'd up cloſe 


without fear ofthe Room ſmoaking; where- 
as, when Chimneys are built the common 


way, ſometimes the External Air muſt be 


let in at the Door or Window to keep the 
_ Chimney from Smoaking. 


[ Fig. 6. ] There is indeed an Inconvenien-" 


cy, which is, that warm Air entring conti- 


nually, will at laſt make the Room too hot; 


but this is eaſily remedied by ſtopping up 
the Hole r, where the hot Air comes in; 
but then as there would no longer be a Cir- 


culation of freſh Air, it is better to have a 


direct Communication with the — : 
ir 
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near Ror r, the place where it comes ouf 


after it is heated in the Hollows. Thus 
you may ſometimes have hot and ſome- 
times cold, and ſometimes temperate 
Air, in what proportion you pleaſe, by o- 


pening ſometimes one Hole, ſometimes the 


other, and ſometimes both. We ſhall in 
the third Book give-the Method of doing 
this conveniently. 85 f 

If any one wou'd have the warm Air that 
comes into the Room, to fall with all it's 
Heat on their Hands or Feet, to warm them 
in alittle time, and keep them warm at any 
diſtance from the Fire, they may eaſily do it 
by ſetting one end of a: Tin or Paſt board 
Pipe, at the Hole-R ory where the warm 
Air comes in, and the other end near the 
Part which they wou'd warm: Such a Pipe 
may be carried into a Bed and warm it to 
any degree, by diſcharging its heated Air 
into it; and as ſuch a Tube takes up but 
little room, the Bed may be warm'd whilſb 
any Body is in it, and the warm Air may be 
throw upon any Part of the Body, fo as 
to warm it as long as you pleaſe, which will 
be of great Uſe, eſpecially in fome Diſtem- 
pers, where it is requigd to apply warm 
Napkins conſtantly to a Patient; thoſe that 
can get no Heat in Bed in hard Winters, 
may be thus warm'd.- | 
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The Circulation of the Air of the Room 
might ſerve for thoſe uſes, but very weak- 
ly, for Reaſons before ſhewn; neither will it 
be ſo proper as this way, for keeping the 
Goods in the Room from Moiſture. 


— 
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CHAP. Iv. 


To ſhew that when a Room is warm'd by Air which - 
is conſtantly new, it will defend us againſt ſe- 
veral Inconveniences, and eſpecially the La- 
dies; that it is of great Advantage to ſick 
People, and thoſe which viſit them. 


O be ſoon and agreeably warm'd by 
External Air brought into a Room - 
after the. above mention'd manner, is not 
the only or the greateſt ad vantage reap'd by 
our new Invention; for as well the Incon- 
veniences of a great Fire, as that ofextreme 
cold are remov'd; The larger Particles of 


the Fuel darted out againſt us, when we 
have too large a Fire, or when we are too 
near the Chimney, burn and dry up the 
- Lungs, and ruin the Eyes, as may be = | 
. > clev'd by their Pain and Redneſs; ſpoil the 


; delicate Skin of the Ladies, hurt the Eye- 


| Lids, and deſtroy the fineſt Complexions 3 


al 
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all which Evils are prevented by the uſe of 
the new Chimneys. | 

As for ſick People, they may be look'd 
upon as abſolutely; neceſſary ; for the cor- 
rupted Breath of Patients, the ill Humours 
which go out of their Bodies by Tranſpira- 
tion, Particles from tnèir Phyſick, and their 


Excrements mixing with the Air that con- 


tinues always the ſame, ( becauſe we dare 
not in. cold Weather open any place to let 
in freſh Air) vitiate the Air more and more; 
and the Patient has the Infection of the Air 
to ſtruggle with, as well as his Diſtemper; 
which often occaſions the Death of thoſe 
that are Sick, and ſometimes that of ſach as 
viſit them pretty much. 


Now if freſh Air from the Hollows of the 


Chimney, be let into the ſick Man's Room, 


of what degree of Heat is thought moſt pro- 
per, it will drive out the corrupted Air, 


and ſo take off all the Inconveniences which 
muſt neceſſarily be occaſion'd by Air im- = 


pregnated with too many poiſonous. Parti- 
cles. Beſides, fince we can give the Patient 


what degree of Warmth we pleaſe, there 


will be no need of loading and choaking him 
up with Blankets after the uſual manner. - 
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External Air thus introduc'd, can be of no ill 


Conſequence; but on the contrary, is very pro- 
per for Health. 


Ome perhaps may be apprehenſive that 
warm Air is unwholſome, which I grant 
of very hot Air, eſpecially, when its heat 


proceeds from à mixture of heterogeneous 


Bodies, as Parts of the Fuel from a very 
great Fire, and as it is found in Air heated 
by Stoves, but the caſe is different where 
you have temperate Air, that changes con- 


tinually; it is the fitteſt for Winter, or at leaſt 
the moſt wholſome. This, Experience and 


Reaſon will eaſily ſhow : It is not only cer- 
tain, that the Air becomes temperate and 


purer, by paſſing through the Cavities of 


the Chimneys ; but it is to be obſerv'd, that 
cold Air takes from us-part of the Heat that 
is requir'd to keep us in Health, and its par- 
ticles are ſo rigid, that the Motion which 
the heat of our Bodies can give — 

makes 
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 makes'em ſtrike ſo forcibly, as in ſome mea» 


ſure to break the Continuity of our Parts, 
by tearing our Fibres, and eſpecially dama- 


ging our Lungs, (into which the Air ruſhes 


continually, ) and ſo cauſing ſeveral-Diſtem- 
Tis obſervable, that if after a Froſt the 


Sun ſhines pretty warmly on Flowers; that 


Heat gives ſuch a Motion to the rigid cold 


Particles that were fix d on the Flowers, as 
to tear and blaſt them. This we our ſelves 


are ſenſible of, when coming outof the froſty 
Air, we approach too near the Fire; for 


then we feel a ſharp ſmarting from the ſud- 


den Motion of the frozen Particles of Wa- 


ter, which ſometimes proves very fatal, in 
cauſing the loſs of Limbs; but if we are 
gently warm'd, theſe ſmall Iſicles will be 


melted, reduc d to Globules, and ſo blun- 
Nc as to be unable to hurt us when their 
otion is increas d by a greater degree of 


Heat. 
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the Warmth is regularly communicated to 
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That ; ſuch AS make uſe of | Rooms warm d after 
our Method, are leſs-apt to catch cold when 


Ome People have objected againit the uſe 

of our new Chimneys, that going out of 

a warm Room into the cold Air, would 
make one apt to catch Cold. But Reaſon 
and Experience will ſhew the contrary : Do 


we not every Morning get out of a warm 


Bed to go into the Cold, and put on Cloaths 
much leſs warm than the Bed? It is a Mi- 
ſtake to imagine in common Caſes, that 


People that are us'd to great Fires, catch 


Cold when they go into the Air, upon ac- 
count of the warmth of the Room which 
they come out of: It is rather the Cold 
which they feel in the Room, when one part 
of the Body is cold, whilſt another is almoſt 
burn'd. The irregular way of warming ones 
ſelf, occaſions thoſe Inconveniences. When 


the 
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the whole Body it is much longer retainꝰd: 
A Perſon warm'd by our Chimneys, will be 
in the ſame condition, as thoſe that Slide, 
Scate, or uſe any other violent Exerciſe in 


froſty Weather. 


It is about nine or ten Years ſince L firſt 
us d this new Contrivance, and I have not 
once catch'd Cold ſince, tho I usd to have 


a Cold two or three times every Winter be- 


fore. The Danes, Germans, and other Nor- 
thern People, who make uſe of Stoves, won- 


der at our way of warming our ſelves in 


Winter, faying, that either we fit in the 
cold to ſee Wood or Coals burn at a di- 
ſtance, or elſe by coming near the Fire, add 
the pain of ſcorching to that of the pinching 
Cold. They eaſily bear with the ſmothe- 
ring Heat of Stoves, to avoid the other nume- 
rous Inconveniences of an hard Winter; which 
our Chimneys wholly take off, without trou- 
bling us with any of the ill qualities of Stoves. 


_ 
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That a little while after the Fire is kindled, the 
External Air gives Heat to the Room, tho 
it feels as if it were cold when it comes in. 


U Fig. 6. J 


8 
a N very cold Weather, as ſoon as you be- 
* gin to kindle the Fire, the External 
] Air paſſing only thro' very cold Cavities, 
B | muſt needs cool the Room as it comes in; 
therefore one might during ſome Moments, 
of ſhut up the Hole R where it comes into the 
nh 3 Room, till the Fire burns, and the Hollows 
are a little warm'd; but then there wou'd | 
be ſome danger of being troubled with | 
Smoke whilſt that Hole was ſhutup, there- | 
fore in ſuch a caſe it is better to leave it o- 
pen, and blow up the Fire as ſoon as may 
be, for the bottom Plate will be immediate- 
ly warm'd as ſoon as it beats againſt it; and 
then the Air which comes thro the Cavities, 
tho it feels cold as it oomes into the Room, 
_ will not only not cool it, but even warm it; 
l D 2 and 
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and the ſame Air when it feels temporate, will 
give more Heat than the Air of the Room 
made to circulate, the this laſt feels very 
warm; ſeveral Experiments have convinꝰd 
me of the Truth of, theſe two Paradoxes, 
ſome of which I ſhall give here. 


'BXPERIM. I. 


The Fire being kindrd in my Room, I 
found that my Thermometer roſe whether 


the Hole R wes ſhut or open,: which 1s a 


ſign that the Room is not cooPd by the ad- 


miſſion of this new Air from without, tho 
It. feels cold as it comes in. | 


REMARK. 


"> 


For the right underitanding of this and 
the following Experiments, it is to be ob-— 
ſerv'd, that beſides the general cauſe of Cold 


which is the Reſt of the Parts; the cold nefs 
of the Air proceeds ſometimes from the Qua- 
lity of its Parts, ſometimes from their Deter- 
mination, and ſometimes from both toge- 
—_—_. 3 

If. The coldneſs of the Air proceeds 
from the Quality of its Particles; as when 
they are rigid, frozen, and almoſt without 


motion, or at leaſt mix d with watery Par- 
a . ticles 
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ticles that have thoſe qualities, as it hap- 
pens in Winter, in a hard Froſt, when the 
Wind hlows but little ; this fort of Cold 


acts ſtrongly on all it reaches, eſpecially in- 
animate Bodies, as Rivers, Trees and other 
Plants; much more then when, there is 4 
Wind. It cauſes a ſmarting alſo in Animals, 


for then the pointed Particles like ſo many 
Needles, penetrate farther then the out- 


ward Skin. 
Theſe Particles mix'd with the Air, make 
the Cold ſo ſenſible in the Morning when the 


Sun riſes, after a froſty Night, eſpecially if 
there be'a hoar Froſt upon the Ground; for 
then the Sun raiſes thoſe ſtiff Particles be- 
fore he has blunted or melted them, and 
they fix on whatever they meet with, en- 


tring into the tender Parts of our Bodies, 


and fo give us a more vivid Senſation of 


Cold, than any Cold in the Night-time. 
2aly. The Coldneſs of the Air proceeds 


from the Determination of its Parts, when 


they have been violently driven the ſame 


way. Thus fanning, blowing with Bellows, . 


or ſtrongly with our Mouths, makes that 
Air feel cold or cool, which is otherwiſe 
warm ; but this ſort of Cold is only ſuch, 


in reſpect to our ſelves ; it is not communi- 


cated to inanimate ſolid Bodies, nor evento 
Liquids when they are ſhut up in Veſſels ; 


3 this 
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this is the reaſon why the ſame Air that ap- 
pears cold to us, does not cauſe the Liquor 
of the Thermometer to deſcend in the fore- 
going Experiment. Here follows another 
Experiment, which I have often made with 
the ſame ſucceſs. © 

[ have-for a long time together with a 
pair of Bellows, blown on the Balls of two W 
different Thermometers, whoſe Liquor has 
conſtantly riſen, tho' it felt cold tomy Hand 
as.it came-out of the Bellows. The Air was 
drawn into the Bellows near the Thermo- 
meter, and the Liquor wor'd riſe moſt when 
the Weather was very cold, and the Liquor 
was but a little height above the Ball, before 
I began to blow.- 

Setting a long Tube to my Mouth, 
blow'd upon my Hand, and the Air felt 
cold; but when I blowed upon the Ther- 
mometer, the Liquor would riſe * If the 
Tube was added to the Noſe of the Bellows, 
tne'Arr would feel colder when it came out, 
than if I blow'd with the Bellows only; but 
then the Liquor in the I hermometer wou d 
Mill riſe, tho not fo high as when blowd 
with the Mouth, becauſe in the laſt Cafe 
the Air was heated in paſſing thro the Lungs. 

3aly: The coldneſs of the Air is occaſi- 
ord both by the quality and determination 
of its, Parts; when thoſe Particles being 

frozen 
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frozen or mix d with frozen watery Parti- 
cles, and each of them ſingly, being almoſt 


void of Motion, they are altogether carried 
in a right Line, as it happens in Winter du- 


ring the great Winds, eſpecially thoſe that 
blow from the North: And Cold of this 


Nature is always more. ſenſible than when 
it proceeds only from the determination of 
the Parts. The difference between the Action 
of Cold Air upon animate and tender, or 
inanimate and inſenſible Bodies is this. That 
when Air loaded with the aboyemention'd 
pointed Particles is driven. violently againſt 


our Bodies, the cold ſharp Particles are dri- 


ven into our Fleſh, and affect us ſtrongly ; 


but when they ſtrike upon hard Bodies, they 


paſs over them, without fixing to them, as 
we may often find that there isa harder froſt 
when the North Wind is leſs, than when 
it is more violent. On the contrary, when 
hot South Winds blow hard,- they cauſe in 
our Bodies a ſenſation of coolneſs ; but feel 
hot when they blow but very gently, tho 
the Thermometer riſes as much in the firſt, 
as in the laſt caſe; but this will be farther 


explain'd when we conſider the third and 


fourth Experiment. 


ExXPERIM- 
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ExPERIM. II. 


I found that when the External Air had 
paſs d thro' the warm'd Cavities behind the 
Chimuey, tho” to the feeling it was but of 
a moderate Heat, it warm'd the Room more, 
and caus d the Liquor in the Thermometer 
to riſe higher than the Air of the Room, 
when circulating thro the ſame Cavities, it 
felt much hotter as it came out at the Hole 
R. 

One of the Reaſons of this Phænomenon, 
is the direction of the Parts of the External 
Air, which comes in with a great ſwiftneſs, 
and ſo (for the reaſons given in the fore- 
going Remark ) cauſes a relative Cold only. 

A ſecond Reaſon is, that the External Air. 
comes into the Room 1n a greater quantity, 
than the Air taken in the Room, becauſe it 
comes in ſwifter: 

The third Reaſon is, that the Air of the 
Room after coming out of the Hole R, on- 
ly warms the Chamber by mixing with it; 


whereas the External Air is conſtantly dri? 


ving out the cold Air. - | 
The fourth Reaſon is, that the Air from 
without coming in very faſt, keeps the Room 
always full, and ſo hinders the cold Air from 
coming . 
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coming in under Doors, or thro' any Cran- 


nies. 
The laſt Reaſon is, that when the Air 


' conſtantly comes in from without; you have 


always more denſe Air in the Room, it be- 
ing more preſsd : So that any Body that is 
heated, has a greater quantity of this warm 


Air about it, than it wowd have of other 


Air of the ſame degree of Heat, and there- 
fore is acted upon by more Particles of Air 
in Motion, which muſt conſequently com- 
municate more Motion to its own Parts. 


ExPERIM. III. I. Eg. 6. 


The Fire being lighted, I have often held 
the Ball of my Thermometer at the Hole R, 
where the External Air comes in, and it 
never ſunk there, tho” it often roſe; but if 
I open'd my Window, and held the Ther- 
mometer near it, the Liquor wou'd ſubſide 
conſiderably. | 

The Reaſon of this appears to be, that the 
External Arr was only cold by the Determina- 
tion of its Parts; but. the Air that came in at 
the Window, was colder by the quality of 
its Parts (for it froze then) than by their 
Determination: So that it muſt then cauſe 
the Thermometer to ſubſide, and wou'd 
have coord the Room very much, if ic 
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been let in then, as we have explain d elſe. 
where. 


EXPEAIM. IV. L Eg. 6. - 


Holding the Thermometer to the Hole 
R, when the External Air came into the 
Room, fo as to be lukewarm to the touch, 
and then holding it to the ſame Hole, when 
the Air taken from within the Room comes 
out, ſo as to feel very warm; I found the 
Liquor to riſe no higher in this laſt caſe, than 
in the firſt; becauſe the External Air felt 
only colder, upon account of the determi- 
nation of its Parts ; and coming outin great- 


er quantity more parts of it encompaſs'd the 


Ball of the Thermometer, and more fine 


Ethereal Particles were driven into the Li- 


From the foregoing Obſervations and Ex- 


periments we may conclude, that the Ex- 
ternal Air need not come very hot into the 


Room to warm it; if it be temperate, it is 


enough. | 
That we arenot to judge of Heat or Cold 


only in reſpe& of our ſelves ;' becauſe that 
Kind of Cold which affects us moſt, does not 
affect inſenſible Bodies ſo much; and fo on 


the contrary. 


That: 
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That it is a miſtake in thoſe who wowd 


be affected with the ſame degree of Heat, 


to have their Room juſt ſo hot as to keepthe 
Thermometer at the ſame degree; becauſe 
they ſhall be differently affected, according 


to the greater or leſs natural Heat of their. 
Bodies at that time. 


Moſt People have obſerv'd, that the Air 
in Cellars, feels warm in Winter, and cold 
in Summer; but it is only comparatively ſo, 
for the Thermometer ſtands at the ſame 


height in deepCellars at bothSeaſons: This! 


have commonly obſerv'd, but in very cold 
Weather, as for Example; inthe Winter of 


the Year 1709, the Liquor ſubſided. to 18 
degrees, which was two Degrees below 


Froſt; tho the Air did not feel cold in the 
ſaid Cellar, and in a hot Summer it has ri- 
ſen up to 60 Degrees, tho then it felt cold. 

To give a plain Experiment, which any 
Body may make. Let any one having one 
Hand cold, and the other hot, cauſe luke- 
warm Water to be pour don both his Hands, 


and jt will appear cold to one Hand and hot 


to the other: So that we muſt judge of Heat 


and Cold as they are agreeable to our Bo- 


dies, and not as thoſe qualities affect inſen- 
ſible Objects. Therefore, tho by the 


Thermometer, the Air of our Room Ie 
0 
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of a ſufficient degree of Heat; yet if it feels 
cold to us, we muſt increaſe its Heat. 
The Reaſon why Air, otherwiſe warm, 
feels cold when blown briskly on any part 
of the Body, ſeems to be that by its vio- 
lent Motion, it beats away thoſe warm Par- 
ticles about the ſurface of the Parts, which 
- cauſes the Heat of our Bodise by their Mo- 


tion; or rather ſtops their Motion by its 


preſſure, as we may ſee ſuch an Effect pro- 
 ducd when we cool hot Coffee by blowing 
upon it. Now in the Caſe of the Thermo- 
meter, the Glaſs ſtops all the groſs Air, and 
only ſome very fine Particles paſs into the 
Liquor thro the Glaſs, and having more 
motion than the Parts of the Liquor, cauſe 
it to dilate and riſe. So when the Hand is 
blown on, if a Glaſs be interpos'd between, 
we no longer feel the Cold; and if our ſenſe 
of feeling was nice enough we might feel a 
Warmth. | | 
After the ſame manner, tho' the cold Ex- 
ternal Air grows warm as it comes thro? the 
Cavities of the Chimney, yet it muſt feel 
cold (when the Fire has not been in long,) 
as it comes into the Room at R; becauſe not 
having yet acquir d a Motion capable of gi- 
ving us the ſenſation of a moderate Heat, 


it affects us as blowing wou'd do; but then 


when it is got a little way into the Room, 
8 it 
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it ſpreads and loſes that Power which it had 


dt firſt coming 'out-of the Hole, thro? the 


confin'd Paſſages of the Chimney : So that un- 

Je in the Room are, during the 
lighting of the Fire, ſo near the Hole R, as 
to receive the Percuſſion of the Air, whilſt 
its Direction is ſtill in a right line, they will 
not be cool'd by it. Now beſides this, we 


are to obſerve, that this Air drives out the 


cold Air of the Room as it comes in, and 
cauſes the Thermometer to riſe. | 
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Concerning the make of the Funnel of the 
Chimney, for encreaſing and retaining 
the Heat; the manner of putting out the 

Fire that might catch in the Funnel in an 
Inſtant, and how to make the Room con- 
tinue warm after the Fire is out. 


— . 


HA 


Hom the Hole of the Funnel at top of the Howe 
muſt be order d, that the Heat of a Room 


may be encreagd. 


THE Winds that often blow down the 
Funnels of Chimneys into Rooms, 

ſhowd have made Builders take this Matter 
into conſideration ; for when the Air of a 
Room comes to be pretty warm, there are 
at leaſt two Columns in the Chimney, one 
of riſing Smoak, and the other of deſcen- 
ding Air; and tho' the Air does not always 
deſcend | 4 


have ſeveral diviſions to cut the Wind. 


| How to put out the Fire in the Funnels of Chim- 
| 'S x1 new Chimneys indeed are leſs apt 


how to remedy ſuch an Inconveniency: 
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deſcend ſo violently, as to make little 
Whirl-winds in the Chimney Corners, or as 
to blow the Smoke down into the Room, 
asitoften does when the Wind is very high: 
Yet it always comes down faſt enough to 
cool the Room. It is true, ſuch Chimneys 
very ſeldom ſinoke; but thena Fire in them 
does little good in very cold Weather. To 
avoid this Inconveniency, the ontward Hole 
of the Funnel ought to be ſmall, always leſs 
than the Bore of the Funnel; and ſhow'd. 


Somehave indeed ſtreightend this Paſſage, but 
it has been only to hinder the Room from 
ſmoking, in which caſe it commonly proves 
ineffectual; unleſs with the Contrivance a- 
bout it, which we ſhall ſnew in the next Book. 
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neys in a Moment, and to retain the Heat in 
4 Room all Night long. | | 


25 


to catch Fire than others, becauſe 
they gather leſs Soot; but ſince that may 
happen thro' carelefineſs, we muſt ſhow 
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D Fig. 4. ] To be able by ones ſelf to put 
out ſuch a Fire in an inſtant, we muſt have 
a Regiſter Plate of Iron towards the top of 
the Funnel, ſo fix'd by two Wires, as either 
to ſhut up the paſſage wholly, or to leave it 
opens as you pleaſe; and ſuch another to- 


wards the bottom of the Funnel, as we ſhall 


ſhew in their deſcription in the third Book. 
When the Chimney is on Fire, we move 
the Coals out of the Hearth, and by means 
of our Wire, pull down boti the Regiſter 
Plates; then the Smoke and Air confind 
betwixt them will ſo preſs upon the burning 
Soot, as to put it out quickly. | 
The Fire in the Funnel might be put out 
by pulling down only the upper Regiſter 
Plate; but then the Smoke wou'd come in- 
to the Room, till the Fire was out, which 
however might be born with, rather than 
run the hazard of letting the fire burn long 
in the Funnel. 
If. there was no Regiſter Plate at the bot- 
tom of the Funnel, to avoid the Smoak, you 
ſhou'd hang a wet Cloath before the Chim- 
ney, and inſtead of taking out the Coals, 
throw Water upon them, and then pull 
down the Regiſter Plate at top: And when 
the Fire of the Funnel is quite out, the Re- 
giſter Plates muſt be reſtor'd to their. Verti- 
cal Poſition, that the Smoke may freely come 
| out. 
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out, when the Fire is again lighted on the 
Hearth. 


Theſe Regiſter Plates will ſerve to keep in 
the warm Air, and keep out the Cold in the 
Night time, by ſhuttingdown either of them 
but then you muſt put out all the Coals; 
but ſuchas do not Smoke, if you have a mind 
to leave any Fire. Another conveniency will 
be, that you will hinder the Smoak of a- 
nother Chimney from being beaten down 
into your Room. PID 


8 


becauſe we now ſuppoſe the Regiſter Plates 
ö 32 in 


1 FI MAE - h - MS * - 2 2 * 2 — 
— 


CHAP. III. 


Of what uſe the Aſh-Hole, and the Inſtrument” 


to cover the Fire is, in order to preſerve the 
Heat in the Night-tims: 
F you have an open Cavity in the middle 
of the Hearth towards the back of the 
Chimney, about an Inch deep, it will ſerve 


to hold the Aſhes that fall from the Fire, and 


thoſe Aſhes at Night being thrown upon the 
Coals, the whole Hearth will be kept warm 
in the Night-time ; as alſo the Cavity under 
the Hearth if there is one) thro? which 
you may let the Air of the Room circulate, 
ſtopping the paſſage of the External Air; 


3: 
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In an horizontal Poſition; and in the mor- 
ning you will find the Room ſtill warm, how 


cold ſoever the Weather is. Another way 
is, to cover the forepart of the Chimney, 
that the cold Air may not come in, or the 
warm go out all the time. 


If youuſe an Inſtrument of Copper, Braſs, 


or Plate Iron, made like a Box. without a 
Lid, ſo large as to cover all the Fire, the 
Wood Coals may be put together, and the 
Iron Box over it and all the. Aſhes, and 
ſo you will have a little Fire ſtill left in the 


morning. Thus the Air of the Room will 
in its Circulation keep the degree of Heat 


that it has, or acquire a greater, and taking 
off, the Cover-Fire (as the Author calls it) 


the Fire will be eaſily blown up in the mor- 


ning, by opening the Vent-Hole a little. 
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B:O'O-K.. II. 


Concerning the Advantages of the new Chimneys; 
in order to hinder the Smoke from blowing 
into a Room; the Cauſe of which, Builders 
ſeem not to have underſtood, becauſe hitherto 
thay could not wholly prevent it. 


P AR 122 | 


Of Smoke, and the way to hinder it from 
beating into a Room, by the make of the 
forepart of the Chimney. 


IL. 
* 


* 


—— * 


| C H AP. 1. 


What cauſes Rooms to Smoke, with ſome Rez 
Nedt ions concerning Air. 


"THE Cauſes of the-Smoke's being trou- 
bleſome to us in a Chamber, are 
twofold ; Internal or External. The Inter- 
nal Cauſes, that is thoſe within the Room or 
1 ; r 
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Chimney, are firſt, void ſpaces, which are 
often about the Fire, which are occaſion d. 
Firſt, Becauſe the Air being rarify'd by 
Heat, leaves ſeveral Internals between 
its Parts, where the Smoke meeting with 
leſs reſiſtance than when they are fill'd, takes 
up the Place where the Air was before. 
Secondly, Part of the Air of the Room 
oes out with the Smoke, and ſince the Fire 
is conſtantly cauſing freſh Smoke, there will 
at laſt be ſo much Air gone out of the Room, 
that the External Air will have more force 
againſt the Smoke, than the Air that is left 
in the Room, and ſo the Smoke will be dri- 
ven into the Room: -- 
Thirdly, The Air goes out of a Room, 
when a Door is oper'd into a warmer Place, 
and then the Smoke will come back into the 
Room, upon account of the diminiſh'd Preſ- 
ſure. The ſame will alſo happen when you 
open a Door or a Window of any part op- 
poſite to that where the Wind blows. 
This kind of Void that happens ina Room, 
is the chief Internal Cauſe of its ſmoaking,. 
and has not yet been taken notice of, in or- 
der to remedy it. 
Too great a quantity of Soot, and grofs 
Air ſtagnating in the Funnel, when you firſt 
light the Fire; the common make of the 


Jams and Breaſt of Chimneys z and the = : 
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that moſt of the Funnels or Flues are carried, 
are alſo internal Cauſes of a Room ſmoaking. 


RE MARK. 


We obſerv'd in the firſt Chapter of the 
ſecond Part of Book 1. That ſeveral Expe- 
riments ſnew warm Air to be lighter than 
that which is cold; and therefore there is 
no doubt, but that Air rarefied by Heat, is 
ſpecifically lighter than cold Air. Now, ſome 
have objected, that when the Air in the 
Room is warm, as it becomes lighter, its 
preſſure will bed iminiſf'd, and ſo the Smoke 
will eaſily be driven into the Room; but we 
muſt conſider, that the preſſure of the Air 
in the Room, is help'd by that of the whole 
Atmoſphere; and tho the warm Air in 
the Room, ſhou'd weigh butia quarter of what 
the cold Air did before, yet it cannot take 
off above a ten thouſandth or twenty thou- 
ſandth part of the whole Preſſure, as may 
be ſeen by the Barometer, which does not 
ſenſibly fall, when the Room is very warm; 
beſides, the. Air in the Chimney which takes 
up a longer part of the Pillar of the Atmo- 
ſphere, is more rarefied by the Fire. There- 
fore this cannot be the Cauſe of a Chimneys 


8 Smoaking; but the abovemention'd Voids... 


The 
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The External Cauſes of Smoke; that ie, 
ſach as are without the Chamber or the 
Chimneys are, 1ſt. The External Air above 
the Chimney; which hinders the Smoke from 
coming out. C4 

24ly. The Wind which not only hinders it 
from coming out, but beats it back into the 
Funnel of the Chimney, where they alſo 
blow down ſometimes with ſuch violence, 
as to drive the Aſhes and: Coals about the 
Room. | 

34ly. The Hole at the top of the Funnel 
too large, or too long for its breath. 

Air hinders the Smoke from going aut at 
the top of a Chimney, Iſt. when it is too 
thick for the Smoke to break thro” it. 

2dly. When the Chimney is commanded, . 
tho' the Weather be very calm, and the Air 
clear, becauſe as the Parts of the Air move 
every way, the reſiſtance that they meet 
with on any one ſide, diminiſhes the ſpaces | 
between them, and. ſo both condenſes the 
Air, and encreaſes its ſpring; then, as in 
the former caſe, the Smoke cannot ſo eaſily 
divide the Air to get up thro' it. 

The ſeveral Caſes wherein the Wind 
keeps back the Smoke are theſe. 1 

Frſt, When Chimneys are commanded 
on any ſide, as when they are near an 
great Building, near a Steeple, Tower, or 
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a higher Houſe, or the fide of a Mountain, 
&c. they are usd to Tmoke, tho? the Wind 
is ſcarce ſenſible, eſpecially when it- comes 
from the ſide oppolite to that which: com- 
mands them; becauſe the many ſtops that 
it meets with, makes it reſt at top of the 
Chimney, and even drive into it by its en- 
. creas'd Spring, as we ſee all Fluids go to- 
wards theſe. parts, where they are leaſt 
Preſs'd. | 1 
Secondly, When the Winds are violent, 
this Inconveniency is greater, becauſe ſuch 
Winds not only hinder the Smoke from 
going out, but make it go back with vio- 
lence; for the Air in the Chimney, whate- 
ver Wind blows, is always more rarified than 
the outward Air. Likewiſe when the Wind 
' blows very faſt, and has a great degree of 
Velocity; and if its Horizontal Direction 
makes it ſlide over a Chimney's top, it is 
becauſe it meets with nothing in its way, 
juſt as Water that being forꝰd out of a 
Spring alonga Table with holes in it, paſſes 
along ſuch a Table, without falling down 
the Holes, whilſt it has no reſiſtance before 
it; but if it meets with any rub, it ſpreads 
all round about, and falls thro? the holes of 
the Table, and that eaſier than it wou d run 
off on the ſides, by reaſon of its weight; 
now rarified Air or the Smoke which is — 
| tne 
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the Chimney, does that to outward Air, 
which Gravity did to the Water in the caſe 


juſt mention d; that is, when the Wind 
meets with a rub beyond the Chimney, the 
rare faction of the Air in the Chimney under 
it, takes off from the pufh upwards againſt 
the Smoke, which amounts to as much as 
giving it a preſſure downwards. 

Thirdly, When a Chimney is near enough 
to the place that commands it, and the 
Wind 1s ſtrong, 1t may be made to ſmoke, 
tho' the Wind blows from that part where it 


is commanded ; becauſe the oppoſition that 


the Wind meets with, encreaſes the ſpring of 
the Air, and making it to be condens'd in 
that place, as ſoon as it is paſsd over the 


Obſtacle, it puſhes downwards into the 


Chimney, where it meets with leaſt reſi- 
ſtance. | | | 
Fourthly, Tho a Chimney is not comman- 
ded, the Wind may blow into it, eſpecially, 
if its Hole be a Parallelogram, and the Wind 
runs along its longeſt ſides; and indeed, in 
any poſition of the Hole, a North Wind 
which commonly blows downwards, may 
beat into it. | 

Laſtly, Too wide a Hole at top of the 
Funnel; becauſe the Wind may eaſily blow 


into it then. Theſe are Cauſes of a Room's 


ſmoaking; and we ſhall ſhew which way 
W + theſe 
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theſc Inconveniences may be remedied, when 


we have made it appear, that the make of 
common Chimaeys cauſes them to imoke. 


CHAP. II. 

That parallel Jams or Sides, the Inclinativn of 
the Breaſt or part under the Chimney-Piece, 
and the way that the Funnels are carried, oe- 
caſion Chimneys to Smoke. | Fig. 1.2 


IN common Chimneys where the Jams are 
1 parallel, the Smoke eaſily ſpreads into 
the corners CBA cba, and the leaſt Agita- 
tion throws it into the Rom. 

1ſt. Becauſe when it is in thoſe Corners, 
it is leſs puſh'd upwards, as being no longer 
over the Fire. 

2aly. Becauſe thoſe places being leſs hea- 
ted, the Air of the Room is not driven ſo 
ſtrongly thither, and conſequently does not 
ſo much puſh the Smoke. | 

zaly. Becauſe the Air of the Room ſtri- 
king with more force upon the middle of 
the Chimney where the Eeat is, it becomes 


more extended by Rarefaction, and puſhin 


the Smoke ſtill againſt the Corners of the 


Chimney, make it recoil and go back into. 
the Room. 8 | 


62 Fires Improvd, &c. 


4thly. Becauſe the Air of the Chamber 


does ſcarce preſs the Smoke at all, when 
it is got under the Chimney-Piece; becauſe 
of the inclin'd Breaſt or, where there is a 
free and heated Paſſage, into which it goes 
freely and dilates it ſelf. 

5thly. Becauſe if the Air be driven forci- 
bly into the Chimney, as it happens when a 
Window or a Door is open ; that Air dri- 
ving the Smoke violently againſt the back 
of the Chimney, it will be reflected into the 
Chamber; and if it be driven from thence 
back into the Chimney, it will whirl about 
in the Corners, eſpecially if a Wind at the 
ſame time blows down the Chimney. 

L Fig. 3. J As for the Breaſt of the Chim- 
ney olr, it not only gives paſſage to the Arr 
that ſhou'd drive the Smoke up the Chim- 
ney ; but when it is heated, it rarifies the 
Air in the Space mior, ſo much as to make 
it preſs leſs againſt the aſcending Smoke, 
which therefore ſtrikes near the Slope olr, 
and being reflected, comes back into the 
Room; for it does not obſerve the ſame Rules 
as the Rays of Heat; and as it beats upon 
the Surface oIr, the greateſt part of it is 
ſpread every way; as it happens to riſing 
Liquids that meet with oppoſition. 


L Fig. 4-7 The Smoke is alſo reflected in- 
to the Chamber, when Chimneys have their 


Funnel 
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Funnel carried bending back; for the Incli- 
nation beginning from the top of the jam 
at B, the Smoke DE, which meets with reſi- 
ſtance there, is reflected and comes down; and 
that more than it wouꝰd do if it ſtruck higher 
at L; for the force diminiſhes as it goes far- 
ther from the Fire; but how little ſoever it 
comes dow from ſtriking againſt E, it comes 
back into the Room. For Fxperiment-ſake, 
hold a ſmoaking Cole in the Chimney-corner 
juſt under B, and then in the middle under 
L, and you will ſee that the Smoke which 
ſtrikes againſt E, will go back into the Cham- 


ber; but not when in the laſt caſe it ſtrikes 
againſt L. 5 


% 


— 
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CHAP 


That Jams or Sides bent into a Parabolic form; 
the Horixontal Plane under the Chimney- Piece, 
and the Funnels carried in Curve Lines, when 
they are not carried directly up, are the moſt 
proper for hindering Smoke. 


"4 8 Jams, and a Funnel whoſe 


fore and hind part are bent in a Curve, 
will take off all the Inconveniencies men- 
tion'd in the laſt Chapter. | 


F.2 . - Fas 
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[ Fig. 2. & G. ] For firſt, you take off the 
Corners cb CBA, where the Smoke uſed to 
ſtagnate, and then come back into the Cham- 
ber. 

Secondly, This confines all the Smoke over 
the Fire which drives it upwards with force; 
and ſo it has more power to reſiſt the Air 
at top of the Chimney. | 

Thirdly, The Air of the Room preſles a- 
gainſt the Smoke, whillt it is over the mid- 
dle of the Fire, and ſo drives it all at once 
up the Funnel. | 

 Fourthly, If any part of the Arr that ſtrike 
upon the Jams be refiected, it goes to F f 
the Foc: of the Para bola's, and therefore drives 
the Smoke thither; where it is carried up 
by the action of the Fire. | 

Fifthly, As the Air of the Room goes into 
the Chimney, it meets with a narrower paſ- 
ſage, which makes it encreaſe its force; and. 
much more ſo, by reaſon of the great rare- 
faction of the Air, which is directly over 
the Fire : Likewiſe by reaſon of the Hori- 
zontal. Plane om, the Smoke that wou'd 
come back into the Room, meets with the 
whole ſtream of Air, and ſo is puſk'd up. 

Sixthly, The Air from the Room having 
gradually more force as it comes into the 
Chimney, as ſoon as it has paſsd m, goes 
with violence into the Funnel m LR and 
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as it goes up makes a Wind, which forcibly 
carries up the Smoke. 

[C Fzg. 3-7] As for the horizontal Plane 

o im, it not only cauſes the above mention'd 
condenſation of the remaining Air, ſo as to 
make it act more ſtrongly againſt the Smoke, 
but alſo fills up the void oM R, which, as we 
ſhew'd before, was one of the cauſes of a 
Chimney Smoaking; and if any Smoke 
ſhou'd eſcape, and endeavour to go out of 
the Chimney under it, before it can be got 
from m to o, it is beaten back by the entring 
Air, whoſe force is greater towards mio, 
than lower; becauſe the Air being already 
warm, and that ſurface warming it ſtill 
more, makes it tend upwards, and ſtrong- 
ly: preſs againſt mio, ſo as to hinder any 
Smoke from coming out that way. 
[Fg. 4. ] Laſtly, If the Breaſt be carried 
ina Curve; as for Example, in the Arc Be H, 
whoſe Center is taken upon the ſide of the 
Plane mio produced, as at C, you will avoid 
the diſadvantages owing to the common 
way of building it in the Line BELH. 

For 1ſt. The Smoke DE, which wou'd 
have ſtruck againſt E, will only ſtrike againſt 
e, and with leſs force, as well becauſe it be- 
comes weaker, by being farther from the 
Fire, as becauſe the Surface is leſs inclin'd : 


Thus if you ſuppoſe the Smoke to ſtrike a- 
F 3 gainſt 
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geinſt- E, and from it to deſcend to D, 
hence it will go into the Room; in th 


caſe, as it does not ſtrike: againſt the Breaſt 
till it comes to e, it will only be beaten back 
to E, and conſequently cannot go out of the 
Chimney downwards, but will be puſhed 
up by the. Air, and the freſh Smoke that 
comes from the Fire. 


24ly. Suppoſing that only part of the 


Smoke that ſtrikes againſt E, ſhou'd go 


down again, and be refſected as uſually, the 
reflection will be made to G, and ſo may 
Occaſion the Smoke that is below EG not 
to riſe ſo eaſily; but when it ſtrikes againſt 
e it is only reflected tog, where it cannot 
ninder the Smoke that is below it. 

You may leave the back of the Funnel bph 
as it is commonly inclinꝰd; but it is better 


to. have it a Curve alſo, as you may ſee in 


the Figure. 

That this way of building Chrmneys muſt 
bea great means to hinder them from Smoa- 
King, is plain, from what has been ſaid, but if 
there ſhou'd be ſome caſe where it wou'd not 
be ſufficient, the method that we ſhall give 
in the two other Parts of this Book, will 
fully do it. 
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HA 
Concerning the Vent- -Hole, and the way of lay- 


ing the Wood in the beſt manner to prevent 
the Smoke. 


H E Bellows or Vent-Hole mention'd 
in the firſe Part of the firſt Book, does 


allo prevent Smoke ; not by driving it up 


the Chimney, as ſome imagine (for its di- 
rection wou'd.oniy drive it againſt the Back) 
but by making the Fire to flame, and ſo di- 
miniſhing the quantity of Smoke *: As alfo, 
by encreaſing the Heat of the Fire, and 
thereby giving it more force to drive up the 
Smoke. If the Vent-Hole be too long, it 
will throw about the Smoke, more than it 
encreaſes the Heat; therefore we ſhall give 
a particular deſcription of it in the third.. 
Book. 

If the Wood be round, then all the care 
requird, is, to lay it fo, as the Air may draw 


Flame is only burning Smoke, 


eaſily 
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eaſily between to fan the Fire; but if it be 
cleft Wood, you muſt never let the flat ſide 
incline forward towards the Room, but be 
either perpendicular, or rather inclin'd to- 
wards the back of the Chimney ; becauſe 
the Smoke takes its direction according as it 
is reflected from the flat part of the Wood. 
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As ſich a Diſpoſition of t the Chimney as we 
have deſcribd in the firſt Book of this 
Part, is not ſometimes ſufficient. to hinder 
the Smoke in cloſe places; we ſhall in this 
ſecond Part, ſhew of what ſervice the 
contrivance for the paſſage of Air behind 
the Back is, fer hind'ring Smoke. 


GHAF 6 


That the External Air, which warms à Room 
by goin thro the Croities behind the Back, 


does allo hinder it from Smoaking. 


E have obſery'd in the frſt Chap- 

ter of the firſ# Part of this ſecond 
Book, that the Fire did continually drive 
out, thro the Chimney, part ofthe Air'of the 
Room, and that the moſt common cauſe of 
a Chimney Smoaking, was, that the Air 
did not come into the Room ſo faſt, as it 


Went 
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went out of it; if therefore the External 


Air is let into the Room thro' the Cavities 
of the Chimney, deſcribed in the ſecond Chap- 
ter of the ſecond Part of Book 1. there will 
always ſucceed new Air to that which goes 
up the Chimney ; if therefore we make the 
Paſlage for the External Air open enough 
to let in as great a quantity of Air as that 
which goes up the Chimney, the Room wr 


always be kept fo full, as to hinder the 


Smoke from coming into the Room, unleſs 
the Wind blows down the Chimney, ( and 
that we ſhall ſhew how to prevent) and ſo 
the internal Cauſe of a Rooms ſmoaking, 
which is the only cauſe of Smoke in pla- 
= not commanded, will be quite taken 
off. 

It may be ſaid, that if only a freſh ſupply 
of Air be wanting, then opening a Door or 
a Window will do the buſineſs; this indeed 
will give Air, but often too much, always 
cool the Room, and yet often not hinder 
it from ſmoaking ; for if the Door or Win- 
dow which is open'd looks towards a Point 
oppoſite to that from whence the Wind 
blows, then (as we have ſhew'd before) 
will the Wind blow down the Chiraney, and 
fill the Room with Smoke, even ſo as to 
drive it out at the abovemention'd Door or 
Window. But the Air that comes in thro' 


che 


c 
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the Cavities behind the Chimney (when 


there is a Fire) will come into the Room, 


let the Wind blow from any Point of the 
Compaſs, and warm the Room at the ſame 
time. It is true, that it comes in faſter, and 
therefore in a greater quantity, when the 
Wind blows upon the Hole, to admit the 
External Air, and ſlower in calm Weather: 
But if the Cavities are rightly proportion'd, 
you will not fail of the end propos'd ; be- 
cauſe when the Wind blows, there ought to 
come in more Air to overcome the re- 
ſiſtance that the Smoke meets with at the 
topof the Funnel; and in ſtill Weather, the 
Air will come in in aſufficient quantity to o- 
vercome the then leſs reſiſtance. There is 
alſo required a leſs ſupply of freſh Air, when 
the Funnel of the Chimney is narrow, and 
you make a leſs Fire. 


CHAP. I. 


Cf the bigneſs of the opening of the Sides and 
Cavities of the Chimneys, in order to let in as 
much Air a is neceſſary to hinder the Smoke. 


| 7 \ N ö Hen you wou'd only warm the Room, 


{ſuch care need not be taken in the 


2 proportion of your Cavities, thro which it 
Comes into the Room; becauſe all the In- 


conveniency 
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conveniency will only be, that the Room 
will not be fo ſoon warm'd: But it is not fo, 
when you wou'd prevent Smoke; making 
the Hollows tco big, wou'd indeed dono other 
hurt, but hinder the Room from being ſo 
ſoon warm'd ; but then making them tog 
ſnall, wou'd make them uſeleſs, becauſe 
there muſt come in as much Air as goes ot 
to act upon the Smoke, which otherwiſe 
wou'd certainly come into the Room. But 
we muſt not imagine, that the Hole where 
the Air comes in, onght to be as big as the 
bore of the Funnel of the Chimney; for tho 
a greater quantity of Air can paſs thro” the 
Funnel, than thro” the Hole of Communicati- 
on B. [ Fig. g. & G. ] yet as much may come 
into the Room at B, as the quantity which 
goes out at the Funnel; becauſe 1t may (and 
indeed does) go faſter thro” the one than the 
other; and if it goes in, fifteen times faſter 
for Example, then it is enough for the Hole 
R, tobe but equal to the fifteenth part of the 
Hole of the Funnel; nay, and it muſt be 
leſs, for there does not go out thro? the Fun- 
nel as much Air as it can contain; becauſe 
the Smoke goes out along with it. Beſides, 
the faſter the Air goes up the Chimney, the 
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more is the Room emptied, and conſequent- |: 


Iy the External Air meeting with leſs re- 
ſiſtance comes in the faſter. 7 
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If you wou'd have an Example to prove 
what L affirm let it be conſider d, 1ſt. That 


as much Water ſhall paſs thro' the Arches 


of a Bridge, as in the whole Channel of the 
River, tho” thoſe Paſſages may not be equal 
to above a third part of the ſaid Channel. 

2dly. That more Water goes out of a 
Veſſel the firſt quarter of an Hour, than 
the ſecond. | 

zdly. Tho you ſhou'd encreaſe the Hole 
of the Veſſel during the ſecond quarter of 
an Hour, yet there might go out leſs Wa- 
ter than during the firſt ; becauſe the Wa- 
ter being more preis'd, goes out with more 
Velocity in the firſt, than in the laſt; ſo it 
is of the Air. . 
The juſt proportion of the Hollows ac- 
cording to the bigneſs of the Chambers, will 
be given in the Third Book. 


| | 0 OTE 


CHAP. III. 


That the coming in of the External Air to 
drive out the Smoke, does not hinder the Rays 
of Heat from conting into the Room. 


F the Rays of Heat were of the ſame Na- 


wou'd hinder them from coming into the 
LEE. 2 
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Room; but whereas, the Smoke is hardly 
any thing elſe, but the moiſture of the 
Wood reduc'd into a Vapour by the Heat; 
the Rays of Fire are made up of the ſolid 
parts of the Fuel darted with a great force 
from the Fire, which eaſily paſs thro' the 
Air; and the more ſo, the more it is rari- 
fied : Nay, we know that they will paſs 
thro Silver, Iron, or Braſs. Thus Sounds 
are hinder d by contrary Winds, whilit the 
Particles of Light are darted to us with the 
ſame force, which way ſoever the Wind 
blows. ; 


* n _ 


CH AP. IV. 


Mis Chapter contains ſeveral Ways 
that have been us d, without ſucceſs, 

by ſeveral Architects, for preventing Smoke; 
and therefore the Tranſlator thoughtit need- 
leſs to trouble the Reader with it. | 
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In ſome caſes, Chimneys are commanded in 
ſuch a manner, that beſides what we have 
already mention'd, there muit be a par- 
ticular diſpoſition of the top of the Fun- 

nel on the outſide, which we ſhall give in 
this Part; but we muſt no way neglect 
the Helps given before; but when Ne- 


ceſſity requires, We muſt make uſe of 
them altogether. 


** 
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Concerning the truncated Pyramids, which ma 
be added outwardly to the Hole at top of the 
Funnel of Chimneys, to help the Smoke to go 
out, and hinder the Wind from coming in. 


=_ a Chimney ſmokes where it is com- 


manded, we ought as often as we can 
to build them u 


higher than the top of all 
the Houſe. Þ WS 8 
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[ Fig. 8.7] And becauſe Aa the length of the 


Hole at top of the Funnel, often gives way 
for the Wind to blow down the Chimneys, 
and drivedown the Smoke, we muſt divide the 
ſaid Hole into ſeveral little Squares, whoſe 
contents taken together, are to be equal to 
the Hole as it was without them: Then a 
Wind that blows in the Direction A a, will be 
as much hinder'd from going into the Funnel, 


as if it had come in a Direction perpendicu- 


lar to it. But becauſe making the Hole into 
ee will not enough break the Wind; 
(for when the Air is in agitation, it may reſt 


upon the Flats of this divided Hole, and 


the Compreſſion occaſiond by that means 
may force Air down. the Chimney ; ) there- 
fore we muſt add ſquare hollow truncated 


Pyramids, whoſe Baſes are bigger, and upper 


Holes leſs than the ſquare openings of the 
Funnel: The Pyramids thus parted at top, 
tho' joining at bottom, will hinder the Wind 
from blowing into the Chimney, whatever 
Point it comes from. 
Firſt, Becauſe by cutting and dividing, the 
Wind: they will diminiſh its force. 
Secondly, Becauſe as they are terminated 
with an Edge, there will be no horizontal 


Plane upon which the Air can becompreſs'd 
ſo as to encreaſe its ſpring; as t happens at 
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top of thoſe Funnels that have any flat to 
reſiſt. | 

Thirdly, Becauſe from whatſoever Point 
the Wind blows, it can find no eaſy en- 
trance, the top of each Pyramid being very 
narrow. | 

Fourthly, Becauſe tho ſome Wind ſhou'd 
come in, each Pyramid being larger at top 
than at bottom, that Wind will grow wea- 
kerasit deſcends, and the hole of the ſquare 
of the Funnel being leſs than the Baſe of the 
hollow Pyramid that covers it, the greateſt 
part of ſuch Wind will meet with reſiſtance, 
and be reflected upwards. 

_ Fifthly, Becauſe the Wind does not equally 

go into all the Pyramids, and if it ſhowd 
come in at one or two of them, it wou'd 
eaſily come out at the others. | 

The way that I firſt diſcover'd that the 
length of the Hole at top of the Funnel did 
ſometimes cauſe Chimneys toSmoke, was this. 


IJ obſervd that of two Chimneys in one A- 


partment which ſmoak'd, they never ſmoak'd 
both at the ſame time; and found it owing 
to the poſition of the lengthof the Holes of 
the Funnels, theone being perpendicular to 
the other : For that Chimney did not ſmoke 
againſt which the Wind blow'd perpendi- 
cular to the length of its Hole. So by di- 
viding the Hole into ſquares, the Wind. 

3. | cou'd 
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cou'd only blow in the ſame manner, ad. if 


its Direction was perpendicular tothe length 
of the Hole, as before. And te prevent the 
Inconveniency that might happen when its 
Direction is inchn'd downwards, I added 


the truncated Pyramid above mention'd ; 


and ſince I have never been troubl'd with 


Smoke. The Houſe indeed is very ligh, 
and the Chimney not commanded; but for 
ſuch Chimneys as are lower than ſeveral 


Buildings about them ; if theſe Pyramidsare 
not ſufficient, then apply the Capital which 
we are going to deſcribe. 


1 


C HA. P. II. 


BA CIC Oey 


Concerning the Capital * to be added to the above- 


mention'd Pyramids, to hinder the Wind from 
blowing into ſuch Chimneys as are comman- 
ded, or too much expos d. 


HH E Pyramids mention'd in the fore- 
going Chapter, are but part. of the 
Contrivance-to hinder Smoke ; but we have 
given their deſcription by it ſelf, becauſe 
upon tryal they have ſucceeded very well; 
but as ſometimes there may be caſes where- 


* The ſecond Chapter of the ſecond Part of the third 
Book, will make plain whatever may ſeem difficult bere-. 
55 12: 
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in they don't ſufficiently hinder the Wind, 
one may add above them the triangular 
Priſm S RQ qrs, | Fig. 9. J either hollow or 
ſolid, as long as the Hole of the Chimney, 
bearing with one of its Angles Rr upon the 
middle of the three Holes of tlie Pyramids, 
by that means dividing thoſe Holes in half, 
its Plane SQ:/q oppoſite to that Angle, will 
be parallel to the Squares of the Holes that 
are Horizontal; and as broad as any of the 
Holes, that nothing - may fall into them 
that comes down. perpendicularly upon that 
Surface SQ'qs; and above that Priſm may 
alſo be added, a Capital open at top, equal 
in length to the Priſm ; and divided into ſeve- 
ral other little ſquare truncated Pyramids 
whoſe Planes IHG ghi, NO pon below the 
little Pyramids muſt be open enough at bot- 
tom to leave a ſpace on each ſide of the hori- 
zontal Plane of the Priſm, and long enough 
to go down below its Angle Rr, that bears 
upon the firſt Pyramid, to cover part of 
them without touching them. I ſay, that 
ſuch a Capital will wholly hinder the Wind 
from going into the Chimney, whatever ſi- 
tuation it has, and* from whatever Point 
it blows; and the Smoke will come out 
freely. [Fg. 8, 9, 11. J 

For Firſt, The Smoke will meet with no 
ſtop but inclin'd Planes, along which it will 
ſade.eafily, and ſo go out freely. 2aly. 
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2dly. The Wind which coming Sideways 
blows horizontally, will not go into the up- 
per Pyramids, for the Reaſon given in the 
foregoing Chapter; neither will it blow into 
the under ones upon the ſame Account; and 
when its Direction is perpendicular to L. 
the length of the Capital, it may even help 
the Smoke to go out upwards, by blowing 
in at the lower Holes; for the lower Pyra- 
mid making a reſiſtance, the Wind will be 
made to go upwards, where it will carry the 
Smoke before it. 

3dly. The North Winds, and all Winds 
that blow downwards, and ſo may enter 
into the little Pyramids of the Capital, will 
always find an eaſier paſſage thro the ſides 
G g,Ppopen downwards, (and will that way 
carry the Smoke with them,) than there 
wou'd be to go into the under Pyramid, 
whoſe Holes are cover'd by the horizontal 
Plane of the triangular Priſm. The fame 
thing will happen of the Winds which en- 
creaſe the ſpring of the Air, by the reſiſtance 
which they meet in {ſtriking againſt the E- 
minences which command the Chimneys; 
thus no Wind will be able to go into a 
Chimney that has this contrivance, neither 
_ the Smoke be hinder'd from coming out 
OI It. | 


CHAP: 
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In- this Chapter the Author only gives an 
account of the ſeveral Contrivances that 
have formerly been apply'd to the tops of 
the Funnels of Chimneys. to prevent their 
Smoaking ; but as they had no good ſucceſs, 
we ſhall not take Notice of them. 


3 —— J n 3 - " ä 
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Shews hom inconvenient the Smoke is, and hom 
neceſſary it is to prevent it. | 


A* L Rooms are not equally apt to Smoke 

and thoſe that ſmoke moſt, ſmoke 
not equally at all times: Sometimes the 
Smoke is ſo violently driven into the Room, 
that the Fire muſt be put out, it being leſs 
troubleſome to bear the Cold, than the 
Smoke. This does not indeed happen in all 
Appartments; but there are none but what 
ſmoke when they are very cloſe; and if you 
don't bring in warm Air in Winter, you 
| muſt 
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muſt either ſuffer the Cold, or the Smoke. 
Smoke makes the Eyes ſmart, ſpoils the Goods 


in a Room, blackens our Cloaths, and the 
Ladies Linnen and Lace. Beſides theſe, 


there are ſeveral other Effects of Smoke 


which are very pernicious: Several People 
nave been kilbd with Smoke, and the Va- 


pour of Coals, from which that of Wood 


differs but little. I once had ſuch Experi- 
ence of it, as had lik d to have prov'd fatal 
1 had causd a Stove to be made in my Clo- 
ſet in the Country, and having us'd it but a 
few Days, did not ſo readily find the Incon- 
veniences of it; butone Morning the Wind 
Mew into the Flue ſo forcibly, as to fill my 
Cloſet with Smoke in a moment; and drove 
out the Flame thro? the little Vent-Hole; 
I immediately took out the Wood, and put 
Charcoal in the Room, and fo having leſs 


Smoke, I ſtaid two or three Hours longer 


writing in my Cloſet * : as ſoon as I went 


* It will not be improper te give an Account of ſome Expe- 
riments to this purpoſe. If you draw the Air out of the 
Glaſs Receiver of an Air-Fump, and let in Air to fill 
up that Vacuity in ſuch manner, that it ſhall paſs thro 
the Smoke or Flame of Sea-Coal or Ckar-Coal, and drive 
it before it as it ruſhæs into the exhauſted Receiver; that 
Air will he ſo vitiated, as to hill a Cat in a very little time, 
if taying off the cover of the Receiver, you put the Cat 
into the Receiver filled with this Air, thus impregnated with 
t be. teams ſeparated ſrom the Sea-Coal or Char-Coal ; thoſe 
of Char-Coa! being always found moſt pernicious. 
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out I was taken with ſuch a Giddineſs in my | 

Head, Qualms and Fainting, that J eaſily 

gueſsd that if I had ſtaid a longer time in | 

the Cloſet, the. conſequence of it wou'd | 

have been fatal. Therefore, tho*we may not | 

; | at firſt feel the Inconveniency, yet at long | 
run we ſhall find the pernicious Effects of 
drawing Smoke into our Lungs or Stomach, 

or Air impregnated with Smoke. 


3 of he too 0 Books. 


H E Reader may have obſervd in this 
ſecond Book, that all the Means 


— = gee N A n 2 * 
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as 


made uſe of in every caſe to prevent Smoke, | 


were the ſame that were mention'd in the 
firit Book, for the increaſing of Heat. The 
Parabolical Jams or Sides; the Cavities be- 
hind the back of the Chimney, for introdu- 
cing and warming the External Air that 
ruſhes into the Room; and the Contrivan- 
ces in and at top of the Funnel to keep back 


the Wind, all ſerve to hinder the Smoke, 


as well as increaſe the Heat; and thoſe chat 
are properelt for preventing one, are alſo 
fitteſt to prevent another Ill Effect of the 


common Chimneys. 
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B. O O K. III. 


The former Books only ſhew'd the uſe of 
our new Chimneys, by giving a flight. 
- Deſcription of them; but this third Book 

is very particular in order to inſtruct the 
Work-man how to make them eaſily- 


Pant. 1. 


Gives the Gardening of the Hearth 2 
Jams of the Chimneys, and of the Hol- 
lows that muſt be left behind, as well to 
increaſe the Heat, as to Hinder the Smoke. 
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of FE Madel, by: means of which the Work- 


man may give Chimneys that Sweep or Cui 
vature which they ought to haue. 13 


E here ſuppoſe the Chimney four 
Foot wide, and twenty Inches deep; 

tho' we ſhall alſo give the Proportion for 
H Models 
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Models, when the Chimneys are larger or 
leſs. | 
CFg. 12.7] Take a Board AB ba tour 
foot long and 20 inches broad, whoſe ſides 
are all ſquare to one another; from the mid- 
dle M of the fide Bb mark MC eleven In- 
ches, and from C, the length CG of four 
Inches; draw the Line GA on which take 
SH 5 Inches, from H draw HP. ſquare 
or perpendicular to G HA, joyn HC and 
upon Ithe middle of that Line draw IP per- 
pendicular; then from the Point P where 
it cuts the Line HP, as your Center with 
the diſtance PH or PCdraw the Arc HC; 
then do the like on the other ſide, where 
you have the ſame Letters in a ſmall Italick 
Character. | 
Within an Inch of the ſide BC cb of the 
Board, mark the Rectangle Kt T a foot 


long, and 8 Inches broad, its middle being 


over againſt M and within. three Inches. of 
KT, draw another ſmall Rectangle Z three 
Inches long and 2; broad, whoſe middle 
muſt be over againſt the middle of KT; cut 
out the Stuff where thoſe Rectangles are 
drawn, and having alſo cut the Board away 
along the Line AH CM cha you will have 


the Model for the Back and Sides of the 


Chimney. 


We 
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We hove ſuppos d the Breadth Aa of the 
Chimney to be four feet; but if it was but 
zz then CG ſhou'd be taxen but = 3; Inches, 
and but 3 Inches if A be only a foot wide, 
GH 4* Inches in the firſt caſe, and only 4 in 
the laſt. . 

In all theſe caſes you may make gh equal 
to ge, and draw perpendicularly from thoſe 


two Lines, cp and hp and about p the Point 


of their Interſection, with the diſtance pc or 
ph, draw the Arc ch, and do the ſame thing 


on the other ſide. 


If you wow'd have the ſides AHC, abc 
which are nearly parabolical to be ſtrictly 
ſo, then each ſide muſt be a half Parabola, 
having Ff for their Focus's; U Fig. 2. ] the 
Back between the Vertex of each being left 
ſtreight, and any Workman that can but 
draw a Parabola, may fit the Model; tho? 
there is no need of being ſo exact; becauſe, 
ſince the whole deſign of the Parabolical 
Jams, being to throw all the Rays of Heat 
into the Room, the ſame Effect will be pro- 
duc'd by ſides that are nearly ſo. 
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CH AF 1 


Fit Conſtraction for the ſimple Chinmeys. 


1 ff. HE. Mode! AH C cha for the 
ſweep on the jnſide of the Chim- 
ney, being drawn after the manner ſhewn 
in the forgoing Chapter, muſt be laid on 
the Hearth, or the place deſignd for the 
Hearth of the Chimney, in ſuch manner, 
that the Points A x touch the forepart of the 
Jams or Sides, which muſt be raiſed up a- 
long AHC ca. | 

2dly. The lower part of the Breaſt cr 
place under the Chimney-Piece mult be an 
horizontal Flane, reaching within 10 or 12 
Inches of the Back; for the Funnel muſt be 
left no bigger, as may be ſeen in Fig. 3. 

L Fg. 4. ] 34ly. If the Funnel does not go | 
ſtreigpt up, the ſides of it EH, bGh muſt 
be mede parts of a Circle from B and h the 
top af the Tamsup as high as the Cichng Hb; 
continuing a Line on the horizontal Plane 

at. 


Fires Tmprov'd, &c. 89 
at bottom of the Breaſt, ſo that it may be 
equally diſtant from B and H; from a Point 
takenuponitbehind the Back, may be drawn 
the Arc BeH. 

Theſe three poſitions of the Jams, the 
horizontal Plane, and of the Funnel which 
muſt alſo be usd in all the other Chimneys 
of which we ſhall make mention, are for the 
firſt Conſtruction, which, tho' it ſeems ve- 
ry little to differ from common Chimneys, . 
gives abundantly more Heat without a big- 
ger, nay with a leſs Fire; as we have ſhewn + 
in the ſecond and third Chapters of the firſt 
Part of the firſt Book. 

U Fig. 6.] You may, if you will add the 
Aſh-Hole Kt T, and the Bellows Z, the 
Conſtruction of which we ſhall give in the 
10th Chapter. 5 

This firſt Conſtruction may be effected, 
with very little Expence in all ſorts of Chim- 
neys, and very little Trouble or Alterati- 
on; but then it encreaſes the Heat only by 
reflecting more than common Chimneys ; 
and it wou'd not always be ſuffcient to pre- 
vent Smoke in Rooms that are apt to ſmoke, 


5 tho” it will cure ſeveral ſmoking Chimneys ; 
ea we have ſhewn in the 1ſt. Chap. Part 3. 
Book 2. | 


H 3. CH AP. 
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Second Conſtruttion, being. that of Chimneys which 
Jap us continually with new Air, which is 
warm'd in paſſing thro? Cavities behind the 


back of the Chimnc y. 


1 E foregoing Conſtruction differs ſo 
| little from the common way of bu1!- 
ding Chimneys, that the Workman will find 
nodiffculty in, effecting it; but the ſame can- 
not be ſaid of the Conſtruction which we 
ſhall give in this and in the following Chap- 
ders. | 

To make it the eaſier, we ſhall firſt de- 
Tribe each Piece by it ſelf, and then ſhew 
how they muſt be joyn'd and laid. 

\ Fig. 13.7] The firſt Piece whichisvery ſim- 
ple, muſt be a Plate of iron or Braſs HI zh a- 
bout four foot long, and 34 feet high made 
up of ſeveral Sheets joyn'd together. 

Now as the Flame continually heats, a- 
gainſt the middle of this Plate towards the 
battom, and the Coals always lie againſt it; 

N you 
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you may in that place add a ſmall Plate 
ODFIL of the ſhape. repreſented in the Fi- 
cure, having round about it a little Frame 
of Iron half an Inch thick; the whole bein 
ſcrew'd with ſcrews that have their Nuts 
fx'd behind, that you may at any time take 
off the Plate, and fix another, without alte- 
ring the Chimney. „ 

The other Pieces are to be little ſtrips of 
Plate Iron 5 Inches wide, and about 10 In- 
ches ſhorter than the height of the great 
Plate to which they muſt be fixd behind, 
along the Lines HI, CX, cx, hi, in ſuch 
manner, that the firſt ſhall begin from. the 
top; and end r Inches above ; the ſecond 
muſt begin at bottom, and come 10 In- 
ches ſhort of the top, the third muſt be as 


the firſt, and the fourth as the ſecond, as 


you may ſee in the 21ſt. Fig. | 
DL Fig. 13.7] Sometimes it will be well to 
have fourofthe narrow long Plates between H 
and h, but now we ſuppoſeonly two, in order 
to make the thing the more intelligible, and 
that it may be the more eaſily perform'd by 
the Workman; for when a Man underſtands 
it, and can do it in this ſimple manner, he 
may eaſily go on to a more complex d Con- 
Fraction. + 7H t,; 
Theſe long Plates being thus fix d, ſet the 
middle M of the Plate over againſt the _ 
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die Mof the Model AH CM cha, then bend 


it round according to the Model in ſuch 


manner, that lifting the Model up and down 


in an horizontal poſition it may fit the Plate 
(as it ſtands upright) from the top to the 


bottom; and you will have the ſecond Con- 
ſtruction, which you muſt lay or fix in the 


following manner. 


The Way of laying or fixing the ſecond 05 


ſtruction for a Chimney. 


Before we lay this Chimney or the others, 
whoſe Conſtructions we ſhall give in the 
following Chapters, there muſt he made a 
ſquare Hole of about a foot in the neareſt. 
Wall that looks towards the Street, or into 
a Court-Vard, or any where out of Doors, | 


about the level of the lower part of the 


Floor, or even below that; to this Hole, 
if neceſſity requires, joyn a Paſſage or Canal 
thro' which ſixty or ſeventy ſquare Inches 


of Air may paſs; this Canal may be carried 


in the Wall, or between the Joyſts under 


the Floor, or bearing againſt the Wall in 
the Room, as ſhall be thought moſt conve- 


nient to bring the External Air into one of 


the Cavities behind the Chimney. 


If it be thought needful or moſt conve-. 
nent, Ai may be brought in at top of 


the 
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the Funnel of the Chimney, making within 
it a ſmall Canal, which muſt be carried dow n 
a little way below the Hearth, and fo made 
to turn up into the firſt Cavity; but then 
ſuch a Channel muſt be made when the Chim- 
ney is rſt built, otherwiſe it wou'd be very 


diffcult. The paſlage for External Air being 


made, ſet upon the Hearth of the Chimney, 
or on the place where it is to be, the Model 
AHCM cha[ Fig. 19.7] Between the Jams, 
or the places where they are to be; the 
forepart Aa muſt be in the ſame Line 
as the Chimney-Piece or forepart of the 
Jams; along the Model muſt be drawn the 
ſtroke AHC cha, on which muſt ſtand the 
great Plate on the inſide of the Chimney : 
Four Inches beyond the firſt Stroke or firſt 


Line draw another (where the Cavities are 


to be) parallel to the firſt, to be taken in 
part out of the-Walt of the Back if poſſible, 
out of which you muſt dig it to the height 
of three feet and a half; but if the Wall 
wont allow it, bring forward the Model, 
jo as to leave behind it four Inches over 
againſt the Line Cc, in that caſe alſo the 
Jam muſt be made forwarder inthe Room, 
and if there be occaſion, the forepart of the 
Funnel may alſo come forwarder into the 
Room ; you mult fill up the ſpaces AHM, 
ahm, and thoſe that are beyond the 8 
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Curve Line MN, mn, but without ſtopping 
up the paſſage Dy, thro which the Air muſt 
go into the Cavities behind the Chimney ; 
then in the Bottom and Sides muſt be made 
little Trenches as M, N, u, m, to fink into 
them, the long Plates which are behind the 
great piece; and from the place where the 
outward Air comes in behind the Chimney, 
make a little Channel HZ which ends in a 
Cavity, that muſt be made under the Vent- 
Hole or Bellows Z, about 12 or 15 Inches 
from the Back forwards; the Conſtruction 
of this Vent-Hole is given in the 10th Chap. 
This Cavity thus order'd, the Chimney muſt 
be laid; that is, the great Plate ſet upright 


in ſuch manner as to fit tothe Model all the | 


way on the inſide, and the long Plates on 
the backſide muſt fit into the Trenches 


made for that purpoſe, and there muſt be 


four Inches between-the great Plate and the 
Wall: Then all the places muſt be cloſe 


ſtopp'd where the Air can go in or out, ex- 
cept the Cavities themſelves and the lower 


Hole D, and the Hole R or r, which muſt 
be left above. | 

If you find it difficult to fill thoſe Tren- 
ches, after. the long Plates are got into 
them, then before you place the whole piece, 
fill the Trenches with ſoft Plaiſter or Mor- 
tar, that the long Plates may as they are 


thruſt 


3 
- 
1 
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thruſt in be fix'd, and that way they will 


be clos'd. | 


The whole difficulty may be avoided, and 


ſeveral other Conveniences be had, if you 
ſhut up thoſe Plates by a great-Plate paral- 


lel to the firſt ; for then it will: make a ſort 


of a divided Box, which it woy'd be eaſy to 


| lay and Seal; and if occaſion be, to take it 


off and carry it to another Place: The 


manner of doing it eaſily, may be ſeen in 
the ſixth Chapter. : EE 
If the Cavity behind the back of the Chim 


ney is not taken in the Wall, it will be pro- 
per to nail a great piece of Plate- Iron at the 
top of the great Plate, to ſhut up the back 
Space, or to hold the Mortar that is laid 
on to ſhut it up. ns 

. [ Fig. 6.] The Chimney being thus laid 


| and ſeabd or closd, from whenceſoever you 


take your External Air, you muſt bring it 
quite to D, where it will go up intothe firſt 
Cavity, go down the ſecond, then goes up a- 
gain chro' the third, out of which it will 
go into the Chamber thro? the Hole v, where 
there are only three Cells. We ſhew'd in 


the 34. Chap. of Book 3. Part. 2. the reaſon 
of this co:r{ of the Air. 


But becauſe the Air ſometimes will not 


acquire a ſifficient degree of Heat by going 


only thro' three Cavities; you may as we 


have 
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have already ſhewn, make five, by adding 
two more long Plates, and placing them as 
you ſee in the 21/2. Fig. and the Air will go 
thro” the Cavities, riting in the firſt, third 
and fifth, und deſcending in the ſecond and 
fourth. There might be ſeven Cells, if the 
Plate behind the firſt and great Plate, or 
the Cavities be continu'd quite to the fore- 
part of the Chimney for ten Inches diſtance 
between each long Plate is ſufficient for 
common Chimneys; but the Cavity muſt he 
no leſs, that there may paſs about 40 ſquare 
feet of Air; when there is not room: for 
this proportion, make the ſecond Cell a lit- 
tle bigger than the firſt, and the third big- 
ger than the ſecond, and ſo on. 

The Lines which are drawn winding in 
the 21ſt. and other figures, ſhew the coming 


in, the courſe, and the going out of the 
Air. | | 
That the Air which is to paſs thro' theſe 
Cavities may £0 into the Room but when 
you wou'd have it, and but in ſuch quanti- 
ty as you wou'd have it, there muſt be ſli- 
ding Boards, or Doors at the Holes Rory, 
where it comes into the Room, which may 
be more or leſs open as you ſee fit. You may 
alſo let in the Air at thoſe Holes ſo as to 
have it hot or cold, or temperate in any de- 


gree; as we ſhall ſhew in the gth. Chap. 


If 
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If you wou'd burn Wood, the Billets ſtan- 
ding upright, as Jam told the Swedes do, 
you may make the Chimney an exact Pa- 


7abola, which will be of uſe where you muſt 
have very narrow Chimneys, as in Core 


ners. 


* | | . N — — 
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Third Cunſtruction, by which the freſh Air which 
comes conſtantly into the Room, ts heated both 


behind the back of the Chimney, and under 
the Hearth. | 


IN the foregoing Conſtruction, the Air is 
only warm behind the Back and Sides 
of the Chimney ; but it may ſtill acquire 


much Heat in going under the Hearth, 


Fig. 1 3. Firſt Piece. ] To have the firſt 


Piece of this third Conſtruction, you muſt 


lay the Model ( which we ſuppoſe rounded 
and cut thro”) upon a Plateof Braſs or Iron, 


a little longer and a little broader than it is; 


then firſt draw the Curve Line AHCM 
chaA, round about this Model, and then 
another parallel to it about 3 of an Inch, 
beyond the firſt Line, as you ſee it pojnted 
in the Figure, you muſt alſo ſcribe or draw 


Kk the place for the Aſh-Hole, if you 


I wou'd 
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wou'd have one, and a little forwarder one 
for the Vent-Hole z ; thoſe two places muſt 
be cut thro', but the Aſh- Hole, if poſſible 
muſt be ſunk an Inch. In the 10th. Chap. 
we ſhall give the Conſtruction of the Trap- 
Door, which muſt be fix*d to the Hole Z, 
where the Wind is to come in. Laſtly, Yon 
muſt fold downwards to a ſquare all the 
part which is beyond Aa, and fo you will 
have the firſt Piece. 

[ Fig. 1 3. Second Piece. The ſecond Piece is 
a Plate of planiſh'd Braſs or Copper ABEG 
ge ba as long as the round of the Back and Sides 
of the Chimney, that is, in this caſeof about 
fix Feet, (it might beof Plate-Iron, and only 
four foot long ) and three foot and a half 
high ; fold the lower part and the two ſides 
to a ſquare a little more than the breadth of 
a quarter of an Inch: Set off upon each ſide 
the heighth AB ab, of 2 Feet and 8 Inches 
each; when the Plate is 6 Foot long, and co- 
vers the whole compaſs of the Chimney, take 
off the two little Rectangles B EG, beg; in the 
middle of this great Plate, put a little Plate 
with its Frame, as we ſaid in the foregoing 
Chapter. 

You muſt alſo cut out little Plates five In- 
ches broad, ſome two foot and a half, and 
ſome about a foot long, as may be ſeen in 
fg · 18, to make Partitions under the _ 
| ioce, 


1 
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piece, and below the firſt; and then you 
will have all the Pieces fit to finiſh the Chim- 
ney. | 

To joyn them together, turn the ſecond 
Piece GEBAM abeg upon the Model 
AHCM cha, which you muſt hold to it in 
ſuch manner, as to have its middle M an- 
ſwer to the middle -M of the ſecond Piece, 
and then ſet the Model upon the ſtroke 
AHCM cha of the firſt Piece; ſet up the 
ſecond upon the firſt about the Model, in 
ſuch manner, that its concave {ide may eve- 
ry where touch the convex part of the Mo- 

L | 

As what is folded along the Line ACM 
ca, is but little above a quarter of an Inch, 
and that which exceeds this ſtroke of the 
Model in the firſt, 1s about three quarters 
of an Inch, there will be almoſt half an Inch 
of Stuff exceeding the other Pieces which 
you muſt-fold back again, or turn up over 
the lower end of the ſecond Piece, puttin 
here and there Rivets, and ſo you will have 
theſe two Pieces ſo faſt to one another, as 
to leave no paſſage for Air or Smoke, which 
ought to be taken great care of: When theſe 
Pieces are made of ſeveral Iron Plates, the 


Rivets muſt be very near together; but if 


they are Braſs or Copper Plates, they ſhou'd 
L 2 be 
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he ſolderꝰd with hard Solder, or at leaſt, thoſe 
that make up the ſecond Piece. 
. [ Pg. 13. J Laſtly, You muſt fix upon the 
{onare behind the ſecond Piece on each ſide 
of the middle M, two Partition-Plates 5 In- 


cCbes wide, at leaſt 5 Inches diſtant from M, 


and the two next 15 Inches diſtant from it, 
that there may be 10 Inches between each; 
x {uch Plates under the firſt Piece that makes 
tne Hearth, which muſt joyn to the others 
in the ſhape of a Square that is ina right An- 
gle. The firſt and the third of them muſt go 
fo far, as the Line A, which is the forepart 
of the Hearth; and the ſecond and the 
fourth muſt come as far ſhort of the top of 
the ſecond Piece, viz. about 10 Inches. If 
you wou'd have the Courſe of the Air be 
longer, it is but adding two more partiti- 
on-Plates, to have 5 Cells as in fig. 22; you 
may have ſeven if you will. | 
The Partition-Plates under the Hearth, 
may be laid parallel to the back of the Chim- 
ney, and lye from one jam towards the cther, 
as in the 4th. and 23d. Figures. Thoſe like- 
wiſe behind the Back, may have an hori- 
zontal poſition as in fig. 23; which may be 
more eaſily done, if the Back be ſtreight, 
and the Jams parallel as in common Chim- 
neys; it is more diffcult, if the Back and 
Sides are rounded after our Method given ; 
| i Ur 


Fires Improv'd, &c. 101 
but that is not the reaſon why we do'nt uſe 
them ſo, (for they might be fix'd along that 
part of the Back which is ſtreight,) but the 
perpendicular Situation goes part of its 
Journey deſcending, as may be ſeen in the 
224. fig. Cc. and ſo is longer in paſſing thro 
the ſame number of Cavities. 

Tho” thoſe ſeveral-poſitions of the parti- 
tion-Plates be eaſy to be underſtood by a 
ſight of the Figures ; yet it will be beſt for 
the Workmen'to uſe themſelves firſt to one 
poſition of them, till they can make them 
eaſily; or at leaſt to have. Models, tho” but 
of Paſtboard. - 


How to: lay the third Conſtruct ion for a Chimney. 


When you have made the way for the Ex- 
ternal: Air, after the manner mention'd in 
the foregoing Chapter, and have digg'd out 
the ſpace in the Back-Wall, you muſt alſo 
dig in the Hearth to the depth of 4 Inches, 
and beſides that, make Trenches to fit the 
partition-Plates into; then from the Plane 
where the External Air comes in under the 
Hearth, make a ſmall Channel HZ which 
mult end in the Cavity that belongs to the 
Vent-Hole Z. The Hollows being thus pre- 
par d, lay or fix all the Plates now joyn'd, 
in the manner before ſhewn. 
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The Chimney being laid and made cloſe, 
and the External Air being brought to the 
Hole D, it will go winding thro” the Cayi- 
ties in the Direction repreſented by the 
winding Lines, fig. 22 and 23. 
Wat we have ſaid concerning the Hole 
R or r, for the laſt Conſtruction, muſt alſo 
be underſtood of this. 


wt. th. tt. 


. } Si 


5 CHAP. V. 
tourth Conſtruct ion, whereby the freſh Air co- 


ming continually into the Room, acquires Heat 
behind the Back under the Hearth, and alſo 


under the Mantle-Tree or fore part of the 
Breaſe. . | 


DEſides the Cavities mention'd before, 
the Air may go thro' another made 
over the Horizontal Plane at the bottom of 
the Breaſt. | 
L Fig. 13-1 ſt. & 2d. Piece. } The two firſt 
Pieces for this fourth Conſtruction will be 
drawn, cut and put together as thoſe of the 
foregoing, mention'd in the laſt Chapter ; 
but you muſt have only four Partition-Plates 
behind the ſecond Piece, in the manner | 
ſhewn by the prick'd Lines, HI, CX, cx, hi- 


L3d. Piece. 
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[ 3d. Piece. ] To have the third Piece, lay 
the Model ANC cha upon a Braſs or Iron 
Plate BG gb, which is to be about half an 
Inch forwarder than the Edge A a; draw a- 
long AHa Line BE equal to BE of the ſe- 
cond Piece, and at the other end along 4h 
another be equelto the firſt; fromthe Points 


E and e, you muſt raiſe two perpendiculars 


EG, eg upon the Line Ee, equal to the 
Lines EG, eg of the ſecond Piece; draw a 
Line from G to g, and another from B to b, 
and cut the Piece within halt an Inch of the 
Stroke GEB beg, and fold it up ſquare 
along the Line Ee, you muſt alſo fold up- 
wards, what 1s left beyond the Line Bb, 


and downwards what is beyond the Line 


GEB geb. | 

[The two firſt Pieces being joyn'd, fix up- 
on the Voids BEG, beg of the ſecond Piece, 
this Third, whoſe edges BEG, beg being 
folded, will ſerve to Nail along BEG, beg. 

You might with another Piece folded alfo 
ſquare, (tho' it were but of Tin, or very 
inal Plate-lron ) ſhut up the upper and 


torepart of this third Piece, and fix them 


together with Rivets, to make a ſmall Ca- 
nal of it; and then fine Mortar might be 
laid over the upper and forepart of it, 
which wou d make it more ſolid, and cauſe 


the 
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the Air to be more heated in. paſſing thro”: 
it. 


How to lay the fourth Conſtruftion of a Chim 
| ney. E Fig. 244 


You muſt dig the Cavity in the Back of 
the Chimney and in the Hearth, after the 
manner that we have ſhewun in the foregoing 
Chapter, for the Conſtruction there men- 
tion'd; then take away whatever 1s ſolid 
under the Mantle-Tree or behind it if it be 
low, to make way for the Canal that muſt be 
put there; then the Chimney muſt be laid, as 
we have ſhewnin the foregoing Chapter; you 
may alſo fix this ſquare Canal to the Stoneor 
Timber at the bottom of the Breaſt ;, bring 
inthe External Air as faras the HoleD, from 
whence it will go into all the Cavities, and 
go in the Direction repreſented by the win- 
ding Line; that is, it will firſt go up the 
Cavity HCl, from whence it will go thro? 


 GQEanto the Paſſage behind the Mantle 


Tree (which Paſſage is taken away in the 
Figure, the bettcr to repreſent the way. of 
the Air) and ſo go from SEBL, to ſebi; 
from which it will go out thro? geg, then 
deſcend throꝰ ihc, and go under the Hearth, 
afterwards 1iſe thro? Ce into the middle Ca- 
vity cCXx, whence it will go out thro 

one 
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one of the Holes R or y, or if you will, thro” 
both at once; little Doors are to be fix'd to 
the Holes, to proportion the quantity of 
the Air which cones into the Room. We 
ſhall give a deſciiption of them in the Ninth 
Chapter. 

[ Fig. 13. ] Thoſe that wou'd ſtill encreaſe 
the Effect of this Chimney, may ealily 
(eſpecially when it is ſomething large) do 
it by making the way of the Air longer; 
one need only put two partition-Plates in- 
ſtead of one, in the ſpace CA, ca, and leave 
a_ ſpace of four Inches round about the 
Chimney, and you will have ſeven Cavities 
about the Chimney, beſides thoſe under the 
Chimney-Piece, and under the Hearth ; 
which laſt may be ſtill divided, but all this. 
wow'd make the Chimney too complex and 
chargeable z the next Conſtruction is much 
more ſimple, and gives a ſufficient Heat. 


1 


— 
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The fifth Conſtruction, which is more ſimple than 
the foregoing, where the Air only paſſes behind 
the back of the Chimney, and is heated faſter 
than in the other Conſt rultions. | | 


T7 was requir'd for -the foregoing Con- 
ſtructions, to have the Pieces of Braſs or 
: Copper, 
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Copper, but they might be made of Plate- 
Iron; but it wou d be difficult to make them 


io exact and clever, eſpecially the great Plate 


ABG gba; ſuch great Plates of Iron are not 
manag'd and work'd fo eaſily, when they 
are made of many Pieces; for one cannot get 
ſuch lerge Plates of Iron, as one can of Braſs 
or Copper; and there wou'd be ſo much. 
Work, that the Coft wou'd be as much as 
if Copper Plates were usd. | 
But it is otherwiſe in this fifth Conſtru- 


cton; for it may be made wholly of Plate- 


Iron, and be as exact as if it was of Copper, 
e much more ſolid, and laſt longer; for 
you may find Plate-Iron much thinner than. 
Plates of Copper, and 1t will much bettcr 
bear the Fire. 
In this Conſtruction it is not neceſſary to. 
have Cavities under the Hearth, nor in the 
ſides of the Chimney, and conſequently not 
to face them (unleſs you have a mind) with 
Plate-Iron or Copper; belides, you need not 
nave any Canal under the Mantle-Tree. 

To give the External Air ſufficient Heat 
for warming the Room, you are not only to 
have in the Back of the Chimney a Box or 
Caſe, divided within by long partition- 
Plates, which make up three or five Cells, 
having a communication one with 3 
Whic 
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which make a ſort of a recurv'd Canal with 
ſeveral turnings. OO 

Here follows the deſcription of every 
Piece, and the manner of putting them to- 
gether, for the benefit of the Workman. 

[ Fig. 28. 1ſt. Piece. ] The firſt Piece muſt 
be a piece of ſtrong Plate-Iron :3 Foot or 33 
foot high, and at leaſt 2 foot wide, made 
"of two Plates joyn'd, ( for you can hardly 


get one Plate of that bigneſs) and divided 


in two places, as you may ſee in the firſt 
Piece of Fig. 28, where the prick'd Lines 
ew where the Pieces muſt be joyn'd, as 
they alſo do in the other figures. 

The 24. 3d. 4th. and 5th. Pieces CGg, 
Efe, LHh, Mmx, are four little Plates 
two Foot and three Inches long apiece, 
( ſuppoſing the firſt Piece only three foot 
long) and five inches wide, beſides what is 
left over and above to turn up for joyning 
them together, as is ſhewn by the prick'd 
Lines; when thoſe little breadths are tur- 
ned up ſquare, let thembe fix d to the fifth 
Piece along the Lines CG, FE, LH, Mx, 
in ſuch manner, that the Letters in the one, 
may correſpond with the ſame Letters of 
the other; theſe need not be of ſtron 
Plates, any more than the following Piece. 

Laſtly, The ſixth Piece muſt be a Plate 
Gg Xx mc, three foot nine inches long, and 
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two foot wide; its end Ce, Xx muſt b- © 44 


to the two Ends Cc, Xx of the firſt Piccæ 
and to the other Pieceswhere it is to touch 


them; but at firſt you muſt only fix the 


ſecond and third to the firſt, then the ſixth; 
then the fourth and fifth, becauſe that way 
one ſhaw't hinder you from rivetting the 
others; all theſe Pieces thus united, will 
make up the Box Cg Rxme, which is re- 


quired for this ſixth Conſtruction. 


The partition-Plates and Cells are here | 
vertical, but they might be horizontal, tho |} 
they are bettcr 1n the firſt ſituation, for the 
reaſon given in the fourth Chap. 

DL Fig. 21-7] The firſt Piece or fore-Plate, 
might be made 3 foot and ſome inches wide, 
then fixing the partition-Plates in the man- 
ner and at the diſtance before given, there 
will be left on each ſide the Breadth CH, ch 


of about 7 or 8 Inches; ar the ſides of the 


Plate fix two little Plates the whole length, 
about an Inch wide, or elſe turn down the 
Plate it ſelf, in order to make it keep its 
figure and the better to cloſe it when the 
whole Box 1s laid, as we ſhall ſhew ; and by 
that means you will leave two more Cells, 
which will ſtill give more Heat to the Air; 
becauſe having a longer journey to go, it 
will be longer encompaſs'd with Heat. 


This 


ron, if you make it of two pieces, one of 


How to lay the Box, for the fifth Conſtruct;on 
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This Box may if you will, be of caſt I- 


which has all the Partitions, and fo joyn'd 
them together with Screws. The ſecond 
and third Conſtruction may alſo be of caſt 
Iron, «ſpecially when you have but 3 Cells. 


of 4 Chimney. 


[Fig. 21. & 29. ] Firſt of all, lay the Mos, 
del AC ca upon the Hearth, to draw the 
curve Line AC ca, and to mark out the Aſh- 
Hole K Tre, and the place for the Vent- 
Hole Z: Then dig in the Wall the depth 
CNuc of about five Inches, and of the ſame 
height as the divided Box ; or if the Wall 
won't allow it, bring forward the Jams if 
the Chimney 1s not deep enough, that you 
may have behind Ce (the Back of the Chim- 
ney ) a Cavity CNzc about 5 Inches deep; 
dig alſo the Aſh-Hole in the Hearth abour 
2 Inches deep, and quite as far as the bot- 
tom or back part Nx of the Cavity made 
for the Box; bring a little Canal HZ under 
the Hearth into the Cavity Z, which is un- 
der the Vent-Hole or Bellows, then put the 
Box into the Cavity made in the Back of 
the Chimney, in ſuch manner, that the 
bottom of it Ce may be rajs'd about 2 In- 
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ches above the Hearth, and a ſpace of about 
half an Inch may be left behind the Box 
quite to the top of it, (as you may ſee in 
fig. 26.) and go out about Xx, where the 
little openings V V V ( fig. 21.) muſt be left; 


this Piece thus laid muſt be clos'd every 


way, except at bottom, where it mult not 
come beyond the Line Ce drawn upon the 
Hearth; you muſt fill up the ſides of the 
Chimney along A HC cha, that it may have 
the ſhape of the Model; fix the little Trap- 
Door, whoſe Conſtruction we ſhall give in 
tne 10th. Chapter, over the Cavity Z, and 
this Chimney will be finiſn'd if you wou'd 
have but three Cells. But if you have made 
the forepartot the Box of the whole breadth 
H Cch, in order to have five Cells, [ Fig. 28.7] 
dig out of the Wall alſo the Cavities HP 
NC, hpnc; L. Fig. 29. ] Give the Plate the 
ſhape of the Model, from H to h, L Fig. 21. 
and lay the Box as we ſnew'd; the laſt par- 
tition-Plate on each ſide, together with the 
part of the fore-Plate CH ch which exceeds 
the Box, with the ſurface of the Wall HPN 
hpn will make the two other Cells, behind 
which the Heat 1s not to paſs, but only be- 
hind the other three. 

This Chimney being thus laid and ſeal'd, 
the Air that is brought from without, in 
the manner ſhew'n in the third Chapter, be- 


ing 
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ing come as tar as c ML Fig. 21. J will go in- 
to all the Cavities of the Box LH EFG, and 
go out thro' GR, to go into the Room 
thro R, when you have only three Cells; 
but if you have five, the External Air going 
in at Ry, will go thro' G, E, H, M, to come 
into the Room thro' r, as the winding-Line 
plainly ſhews ; you may let it come into the 
Room thro? the other {ide R, and even thro? 
both at once; if you wou'd have cold Air 
alſo come in at r, you muſt bring that Air 
from the Vent-Hole as far as ha, and from 
thence as far as the Hole; the prickt Lincs 
in fig. 30. ſhew the way. 

You maſt, as much as you can, contrive 
it ſo, that the External Air does not imme- 
diately go into the Box, eſpecially when it 
= but three Cells, but let it wind a little 
Arſt. 5 | 

Tho' in this Conſtruction the Air has not 
ſo many windings, as in thoſe mention'd be- 
fore; yet it acquires as great a degree of 
Heat as 1n the fourth, and a greater than 
in the ſecond and third; becauſe the Heat 
that goes behind the Box, warms it on that 
fide, and the Flame and Fire before; and 
as the partition-Plates are between, they 
are heated at the ſame time; ſo that the Air 
which in the other Conſtructions receives 
its heat only from the forepart of the Cavi- 

| 2: ties, 
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ties, is here heated from all Parts, as paſſing, 
thro? a Canal encompaſs'd with Heat; and 
if you ſuppoſe that it takes up eight Mo- 
ments in going thro' the Cavities in the o- 
ther Conſtructions, and only four in this, it 
will here acquire three or four times more 
Neat every inſtant: So it will here acquire 
us great a degree of Heat in two Moments, 
as it does in four or fix in the other Con- 
itructions. 

If to this Conſtruction you add a Cayity 
under the Hearth, as in the 3d. and th. 
thro' which you bring the Air, before it 
goes into the Box, you willincreaſe the Heat; 
as alſo, if you face the ſides of the Chimney 
with thin Copper, or even with Tin Plates. 

Cold Air may be brought in one of theſe 
ways, which we ſhall give in the ninth 
Chapter. 

The fifth Conſtruction is ſo ſimple, eaſy 


and cheap, that I reckon 1t will be the moſt 


common; it is that which I make uſe of at 
preſent. . 


CHAD. 
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CHAP. VI. 


Sixth Conſtruction for ſuch Chimneys as can have 
no Cavities behind the Back. 


Here you cannot dig in the Back- 
Wall of a Chimney by reaſon ofits 
thinneſs, or on any other account ; then you 
muſt take the Cavities only in the Sides and 
under the Hearth ; you may alſo make a 
paſſage behind, or under the Mantle-T ree. 
{ Fig. 4. ] In this ſixth Conſtruction you 
need not make the whole compaſs of the 
Chimney of one piece, as in the other Con- 
{tructions; you may have the Back as before, 
and only round the Sides according to the 


| Model; cover thoſe two ſides from the Back 


Cc to the forepart of the Jams Aa, with 
Copper or Plate-Iron, and leave behind each 
a void ſpace four Inches deep; divide thoſe 
ſpaces each into two, by the partition-Plates 
HI, hi, and with another partition-Plate 
Hy divide into two the ſpace under the 

K 3. Hearth, 
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Hearth, which is ſuppos'd to have been 
digg'd four Inches Ps oh 
Nov if the Air begins to come into the 
Cavities thro' DAH, and goes under the 
Hearth thro' AH ha, it will come up thro' 
babi, go down again thro? ihc, then (if 
there be no Cavity behind the Mantle-Tree) 


go into the ſecond Cavity under the Hearth 


ch HC, go up H Cx, from whence it will 
go out to go into the Room thro R, after it 
has acquir'd Heat in all the Cavities. 

But if there be a paſſage behind the Man- 
tle-Tree, after the Air has paſSd from D 
thro? the Cavities H A ah, ha bi, it will go 
thro? igꝗ into the Canal bes, SFB under the: 
Mantle-Tree, go down from itthro IX CH, 
t go into the ſecond Cavity HC ch under 
the Hearth, then to riſe into chæ, and fo 
go into the Room thro' V; the ſpace AHiB 
being of no uſe, may be left full. 

You ſee that this ſixth Conſtruction differs 
little from the firſt, third or fourth; and ſo 
that they may be us d ſingly or combin'd, ac- 
cording to the fancy of the Builder, the 
make and ſituation of the Place, or the char- 
ges that any one will go to. 

The Air may be made temperate in this 
ſixth Conſtruction, as well as in the others. 


Gs H A 5 
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C HAP. VIII. 


Seventh Conſtruction for Chimneys in great 
Halls, or places to warm ſeveral People at 
once. 


NH E Conſtructions given in the fore- 

going Chapters, are only for the 
Chimneys of common Chambers, or of Clo- 
ſets; but for great Halls, and Fire-Places 
for Colleges, or other publick Societies, we 


muſt vary a little from the proportions be- 


fore laid down. In the great Chimneys of 
ſach large Places, the Wood is burn'd whole, 
eſpecially where the Billets or Pieces are 
but 3 foot and 8 inches long, that they may 
£0 in quite to the Back of the Chimney, 
without being cut ſhorter :-In order to make 
the Model AHC cha[. Fig. 12. ] you muſt 
firſt make Cc, the diſtance of the ſides at the 
back of the Chimney, 5 Foot 8 Inches, and 
the Line Aa) Foot, or ſomething leſs ;- we 
ſuppoſe it here of ſuch a length, as is fit to 
determine the opening of the forepart * 

d the 
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the Chimney, and the length of the Man- 
tle-Tree; the Line AB and ab is 2 foot 
long, being the meaſure of the depth of 
the Chimney, and CG cg each of 5 Inches; 
the Lines AG ag muſt be drawn, and GH, 
gh, muſt be 7 Inches each; joyn the two 
Points C and H by part of a Circle, whoſe 
Center and Radius is found in the manner 
taught in the firſt Chapter, and you will 
have cha the ſtroke or line of the Model for 
thoſe great Chimneys; or elſe if you wou'd 
be ſo exact, you may make the ſides para- 
bolical. The moſt ſimple Conſtructions are 
always ſufficient. for theſe great Chimneys, 
becauſe the Cavity at the Back being higher 
and longer than in common Chimneys, it 
will contain a great quantity of Air, of-- 
which only a {mall part will go out each in- 
ſtant; therefore there will always remain a 
greatdeal of warm Air, which will alſo warm 
the freſh Air that is conſtantly coming in; 
beſides, the Fire taking up more room, will 
conſequently give greater Heat to the Air 
in the Cavities, which muſt be made about 
5 Inches deep, and the paſſage where the 
Air comes in, paſſes thro', and goes out, 
muſt contain about 80 ſquare Inches. 
When theſe Chimneys are built for great 
Societies, you may, if the Place will allow 
it, haye them 12 the middle of the Room, 
5 ſetting 
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ſetting two of them back to back, ſo that 
there may be Fire on both ſides. The ſame 
Cavity may ſerve behind, being divided in- 
to Cells; ſo that a Fire may be in either 
Chimney, and produce the ſame Effect, and 


when it is in both, it will warm the Room 
faſter, becauſe it gives the Air much more 


Heat: If there be two diſtinct Rooms in 
common Apartments, whoſe Chimneys are 


back to back; inſtead of the uſual Back, an 


Arch may be ſo built, as to have one Cavi 

common to both, ſo as to give Heat to 

2 Room, or to both at once, as you ſhall 
de fit. 


H 


How to make the Air which comes into the 


Room Temperate, in what degree of Heat or 


Cold you pleaſe. | Fig. 21. & 24. J 


you word have the Air that comes in- 

to the Holes Ror r to be ſometimes 
hot, ſometimes cold, and ſometimes tem- 
perate, by having both come in together, 
and by that means encreaſe or diminiſh the 


Heat of a Room, without encreaſing or di- 


miniſhing the Fire; near the Hole R or v, 
where. the hot Air comes into the Room, 


there 
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there muſt be a communication with the 
paſſage y, from whence the External Air 
comes immediately in, before it goes into 
the Cavities; and contrive the matter ſo, 
that what opens the paſſage for hot Air to 
go into the Room, may ſhut out the cold 
Air, and ſo reciprocally; or elſe ſometimes 
open one, ſometimes the other Hole, or 
what part you will of either. This may be 
done ſeyeral ways; here follows the deſcrip- 


tion of ſome eaſy and ſimple Contrivances 
for that purpoſe. 


DL Fig. 14, 1 5, 20, 24. ] Get two hollow Cy- 


Uinders, like two round Boxes or Barrels, to 
turn one within another, the biggeſt being 
about a Foot Diameter, and 9 Inches high; 


make three openings in it, viz. g, uu, dp, 


— 


each 5 Inches wide, and 8 Inches high; the 


ſpace Im, which is 6 Inches wide, muſt be 
left full, as well as zd of 2 Inches, and tte 


remaining part pg: In the leaſt or inner 
Barrel leave qc open 6 Inches wide, bc and 
q full, being of 6 Inches each; let the remai- 
ning part yb be open, and 8 Inches high; 
between ꝝ and d leave a ſmall part butting 
forward into the opening qc, that as the 
little Cylinder turns about, it may ſtop 
when the Points q or c ſtrike againſt it. 


To fix this double Cylinder, place the o- 


pening 7: to the way of the warm Air from 


the 


my CD. 
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the Cavities; let pa be open into the paſ- 
ſage for the cold Air, and gl open towards 
the Chamber, as may be ſeen in the 20th. 
21k. and 24th. Figures; now when yq is o- 
ver againſt pd, only the warm Air, or that 
which has paſs'd thro the Cavities of the 


Chimney, will go into the Room; but if you 


turn c over againſt x, nothing but cold Air, 
or ſuch Air as comes immediately from 
without Doors, will come into the Room; 
for the Hole m thro? which the warm Air 
came will be ſtopp'd ; but if the Point c was 
only brought forward to-the middle of the 
Hole n, half of pd wou'd be open, then 
warm and cold Air wowd go into the Cy- 
linder, which wou'd be mix'd as they came 
out thro' the Hole gi; if you ſhut up but a 
third part of am, you thereby only open a 
third part of pd, &c. 

[ Fig. 15, 21, 24-7] That you may turn the 
inner Cylinder eaſily, at the end o of its 
Axis, you muſt fix a kind of an Hand go 


that may come out in ſome part of the Chim- 


ney-Piece, or any where elſe in tue Room, 


where you muſt draw an Arc that ſhews how 
far it muſt turn to open or ſhut the Holes of 


the Cylinders, and divide this Arc into de- 
grees, that as you turn the Hand, you may 
Know whether the paſſage is open for the 
cold or for the warm Air, or for both, and 

| | in 
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in what proportion you let them mix as 
they come into the Room. = 

UL Fig. 14, 15-] If you left full only the 
ſpace cb of the little Cylinder equal to d 
or np, you might ſucceſſively ſhut up the 
three Holes of the great Cylinder, or leave 
them all three open, or leave only as much 
of pd open as you have of m ſhut. 

[ Fig. 16. ] Vou might even take off part of 
thoſe two Cylinders, and leave only pd nm, 
of the great one, and cb of the little one, as 
you ſee in the 16th figure; then you will not 
have occaſion for ſo much room for this Ma- 
chine, which is as exact, and much ſimpler 
than the other. 

CFig. 17. 18.7] Joyn at right Angles, or 
ſquare to one another, two little Frames 
pd, am; the breadth of each of the Holes 
pd, am muſt be of five Inches; and the 
height which is repreſented in fig. 18. of 8 
Inches; within the right Angle, at the An- 
gular Point fix a Shutter cb, which may al- 
ternately ſhut the Frames, which muſt be 
ſo plac'd, that one of the Holes may anſwer 
to the paſſage of the Air from the Cavities, 
and the other to the place where the Exter- 
nal Air comes in immediately, as may be ſeen 
in the 2cth. figure; inſtead of a Hinge you 
muſt have an Axis for the Shutter to play 
upon, with a Hand fix'd to this 2 by 

| which 
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which you may move the Shutter; or if by 


reaſon of the diſtance from the Axis to the 
place where you can come to move the 
Hand, too great a ſpace wou'd be deſcribed 


by the endof it, whichdeſcribes a quarterof 


a Circle; you may do it with a Wheel on a 
Pinion made in what proportion you pleaſe, 


to know at ſight in what manner the Holes 


are open, and have an Index which takes 
up but little room. 

You may have twoShuts if you will, made 
in ſuch manner as to ſhut up, or open both 
Holes; or by fixing them at right Angles, 
to have one Hole open, when the other is 
ſhut; and then looſen them from each other, 
to make them ſingle Shuts as before. 

It both Holes were in the ſame Plane, 
one Frame with a Board ſliding in a Grove 
wou'd do. 


* * 


E 


„ 


Of the Vent- Hole or Bellows. L Fig. 13, 21,24. 


FT" HE Vent-Hole, whoſe uſes we have 
explain'd in the foregoing Books, is 

as convenient, as it is ſimple. To a little 
Frame of Copper or Plate-Iron, whoſe in- 
ſide is about 3 Inches long, and 2+ Inches 
wide, or to ſucu an Hole made in the Hearth- 
'L Plate 
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Plate when there is one, fix with a Hinpe 4 
little Trap Door Z, ſo that it may ſhut 
cloſe; and inſtead of rabbiting the Frame 
and Trap- Door, let both be bezelld or ſloap'd 


that no Aſhes may lie on the edge of the 


Frame, which wou'd hinder it from ſhuttin 
cloſe : on that {ide which is oppoſite to the 


Hinge, ' have a little Button that you may 


lift up with the Tongs; and if you will, the 


Button may have a Bolt fixd to the under 


fide of it, to open when you turn the But- 
ton; at the under fide of this Trap Door, 
on each ſide have a ſmall portion of a Cir- 
cle, or a Sector, whoſe Center is at that part 
of the Trap- Door where the Hinge is, that 
when you lift it up, the Wind may only 
blow directly upon the Fire; and that the 
Trap-Door may ſtand open at ſuch an height 
as you think fit, fix a couple of Springs un- 
der the Frame, each of which muſt bear a- 
gainſt the Limbs of the Sector-Pieces, and 
ſo keep the Trap- Door faſt at any opening: 
This Trap-Door is repreſented under the 
17th fig. When the Hearth is not cover d 
with a Plate, Hooks or Staples muſt be fd 
to the Frame, in order to Aten and ſeal it 
cloſe over the Hole made about 12 or 15 In- 
ches forwarder than the back of the Chim- 
ney for that purpoſe, and into which the 
External Air comes in ata little Canal, as hz. 


PART: 


err 


This Part directs how to order the upper Part of 


the Funnel of the Chimneys, to hinder the 
Smoke, to increaſe the Heat, and to be able 
to put out the Fire in the Funnel. 


As we have in the ſecond Book mention'd 


the Contrivances at top of the Chimneys, 


we ſhall here fully deſcribe them. And 
in order to apply them more eaſily, care 


muſt be taken in ſuch Chimneys as are 
built New; to carry the tops of their Fun- 
nels, ſo as to have their ſides touch in a 
Stack of Chimneys, that it may rather 
make à Parallelogram than a Square at 
top: When there is occaſion for the ſe- 
cond Conſtruction, it will readily be fix d 
to ſuch Chimneys. If we wou'd do with- 
ont it, we muſt take care that the Chim- 
neys be built ſo as not to be commanded. 
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Of the firſt Cinſtruct imm apply'd outwardly to the 
top of the Funnel. 


THE frit Conſtruction may perhaps 

not appear new, becauſe ſeveralChim- 

neys have ſomething like it; but ſince it is 

not univerſal, nor made in that juſt propor- 

tion as it ought to have, and eſpecially be- 

cauſe it. is part of the ſecond Conſtruction, 
we mult give it here. 

L Fig. 8.7] Then ſuppoſing A a the lengthof 
the Hole at top of the Funnel to be 30 In- 
ches in the clear, that 1s, on the inſide; and 
its breadth AB 10 Inches; ſhut in two In- 
ches of it round about, in ſuch manner, that 
it may open ſloping within the Funnel, and 
thus your Hole will be but 26 Inches long, 
and 6 wide; divide that length in GD ; ed, 
by two Partitions of 4 Inches each, whoſe 
underſide muſt end in an Angle within the 
Funnel, and there will be left three Holes, 
each 6 Inches {quare. 3 

| Mak? 
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Make three truncated Pyramids, ſquare 
and hollow, whoſe Baſes in the inſide muſt 
be 11 or 12 Inches ſquare, and the top 5 or 
6; you muſt divide each of the Holes at top 
into two, by a Partition 2, or, 3 Inches deep; 
but every Hole muſt not bedivided the ſame 
way, the prickt Lines in the Pyramids AE. 
GD, DIMD, de ga whoſe height is 12 or 
13 Inches; lay and fix theſe three Pyramids 
near one another, over the Holes ABCD, 
DCc4d, dcba of the Funnel of the Chimney, 
in ſuch manner, that the Letters of the Ba- 
| ſes may anſwer to the ſame Letters at the 
top of the Funnel, the Line BA in the one, 
lying on the Line BA in the other, &c. 
This will be ſufficient for moſt Chimneys ; 
but when it happens not to have the deſir'd 
Eſfe&, you muſt make uſe of the ſecond 
Conſtruction, or rather finiſh the ſecond Con- 
ſtruction, of which this is but part. 

If the Hole of the Chimney is leſs then we 
ſappoſe, diminiſh the Holes of the Pyra- 
mids; and if it be bigger, increaſe them, or 
inſtead of three, make uſe of four. 

Theſe Pyramids may be made of Plaiſter 
or-Potter's Clay, baked like Earthen-Ware; 
or elſe you may make uſe of fire, eſpecially 
when you wou'd make uſe of the Capital, 
which we ſhall deſcribe in the next Chap- 
8 | | 
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Of the ſecond Conſtruttion of the top of the Fun- 
nel of Chimneys. . 


Fig. 33. 71.5 Pyramids being made 
and fix d after the manner 
that we have mention'd, add the Capital 
whoſe particular Pieces are as follows. 
Fig. 10. ] The firſt and ſecond Piece are 
two Boards AHLMOB, abhlmob, (all the 
Lines mark'd in theſe two Picccs with the 
fame Letters will be equal, and ſo it is e- 
nough to determine them in the one; or in- 
deed when you have dran and cut one, 
you may caſily cut the other by it, by lay- 
ing the firſt on to ſcribe it;) the breadth cf 
AB at bottom muſt heabout 1 3 or 14 Inches 
as wellas GB; the height AG or B Ty Inches; 
GH or PO, 6 Inches, as well as HI and ON; 
the breadths HO and IN, 12 Inches; IL 
and NM, 8 Incheseach, and LM, 5: QRS 
iS a Triangle where the Wood mutt be cut 
aut; its Baſis Qs in the ſame line as IN 15 
6 Inches 3 
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Inches; and the two ſides QR, RS, Y Inches 


each; AFEB ſhews the place which muſt 
anſwer over againſt the Face AEFB of the 
Pyramid AEG D, when the Pieces [_ Fig. 8.7] 


of the Capital are put together and fix'd up- 


on the Chimney. © 
[ Fig. 10.7] The third Piece SR Qqrs muſt 
be a Plate of Tin 30 Inches long and 1 


broad, which you muſt fold in the middle 


along the prickt Line Rr, to make a ſort of 
a Gutter, or a triangular Priſm, if you co- 
ver the upper part of it. 

The fourth Piece GLIg, and the fifth 
Piece FM mp, muſt be two other Plates of 


Tin, each 32 Inches long, and 20 broad, 


indented along their length, as you may ſee 
in the Figures, .in ſuch mauner that LT, 
UX, VZ, Cc. ſhall be 5 Inches each, and 
the lines T1, IU, &c. 7 Inches each; the 
prick'd Lines Hh, Ii, Oo, Nn, mark the pla- 
ces where theſe pieces muſt be folded, when 
you nail them upon the two firſt; they are 


made of Tin as well as the third, rather 


than of thin Plate Iron that is only black, 
becauſe the Rain will cauſe ſuch a ruſt as 
will quickly eat thro! it. 
To join all theſe pieces together, ſet up 
perpendicularly the firſt pieces one over a- 
gainſt another; and at 30 Inches diſtance 
one from another, that is at a diſtance equal 


to 
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to the length of the hole of the Chimney; 


in theſe two Pieces fix the third by its ends, 
which you muſt thruſt into the Triangular 
Holes QRS, qs, folding it as far as the 
Hole requires; then you may join alſo to 


'em the fourth and fifth Pieces, folding them 


as much as is neceſſary to have their ends 
GHIL, ghil, PONM, pon m, reſt upon 


the edges of the two firſt, beginning from 


GP, gp, L Fig. 8, 9. 

All theſe Pieces being thus joyned toge- 
ther, you muſt fix them above the three Py- 
ramids, in ſuch manner, that the line Rr of 
the Piece which is a Triangular Priſm, may 
lie over the middle of the upper Hole of 
the three Pyramids, which need not be di- 


vided here: The ends AB, ab, of the two 


firſt Pieces, are to reſt upon the two ſides 
AB ab, of the Funnel of the Chimney ; fa- 
ſten and ſeal the Hole very well when it is 
in this ſituation, and you will have the ſe- 
cond Conſtruction. _ 

If you wou'd not make the two firſt Pie- 


ces of Wood, for fear of Fire or wearing 


out too ſavn, make only the Model of Wood, 
that by means of it, you may on each fide 
raiſe a WingofPlaiſter upon AB ab, and ſo 
fix and ſeal, on the ſides and in the middle, 
the third, fourth and fifth Pieces, in the man- 

ner 
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ner that we directed to fix them to the 
Wood. 5 : 

If you had rather make the Hole of Tin, 
as well as the truncated Pyramids, you may 
carry the whole Machine ready fitted to the 
top of the Chimney, where you may fix it. 
without any trouble, and be ſure that it is 
tight. 


EE 
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Of the Conſtruction of the inſide of the Funnel 
of Chimneys, in order to put out the Fire that 
might catchthere, to keepin the Heat in a Room 
all Night long, and to hinder the Smoke of 4 
Neighbouring Chimney from coming in; and 
alſo concerning the Inſtrument for covering 
the Fire. 


the Fire in the Funnels of Chimneys, 
keeping the Room warm all Night, and hin- 
dering the Smoke of a Neighbouring Chim- 
ney from coming into yours, which often 
happens when your own Fire's out, and the 
Cover-FireInſtruments, areof ſuch common 
uſe, that what we have of 'em in the Firſt 
Book might ſuffice ; but that we may not be 
: wanting 
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wanting in our Directions to the Workmen, 
we will here deſcribe *em more particularly. 
[ Fig-5, & 7,25-] Two thin Plates of Iron 
STrs, [ Fig.5,25.] NOon, fig · 7. exactly 


as long and as broad as the hole of the Fun- 


nel of the Chimney is where you deſign to 

have 'em, are ſufficient for the inſide of the 
Chimney. | 

The firſt Plate ST ts -muſt have in the 

middle of its breadth a ſmall Axis pP, whoſe 

two ends Pp muſt ſtand out about an Inch 

or two ; and there muſt be two Wires UM, 


um fix d to the middle of thoſe two ends Ua, | 


that you may keep it in what ſituation you 
think fit. 

[ Fig. J. J The ſecond Plate NO oy muſt 
have its Axis NO, or Ny at its ends Nu or 
NO, and a ſtiff Iron Wire IH fix'd to the 
—_— I, to put it up or down as you ſe 

L. | | | 

[.Fig.5, or 25. ] To fix the firſt Regiſter 
Plate, in two oppoſite Places of the Funnel 


within two foot of its Hole at top, make two 
Holes Pp [ Fig. 4. ] over againſt one another; 


in the middle of the breadth of the fore and 
back part, put in two Iron Eyes for the 
ends of the Axis to play in, and make two 


Ledges in theChimney, inſuch manner, that 


the Plate may go no further when it ſhuts 
cloſe ; bring down the Wires U Mum down. 


the - 


"Y 3p, 
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the Funnel into the Chamber, where they 
muſt ꝓe faſten'd that you may eaſily come at. 
em, to open or ſhut the Regiſter Plate. 
Inſtead of little Ledges in the Funnel to 
keep the Regiſter Plate tight, when it is 
brought down to a level poſition, you may 
make-it a little longer than the Hole of the 
Chimney, and then it will be cloſe ſhut, be- 
fore it be brought quite down to an Hori- 
Zontal poſition. 
Lg. 7 & 26.7] To fix the ſecond Regiſter 
Plate NO on, you mult alſo make two holes 
in the two corners of the lower part of the 
Funnel of the Chimney, to let in the two 
ends of the Axis Nu, or N and O, accor- 
ding to the eaſieſt way of opening it; the 
beſt way being to have it play upon N and © 
let into the corners, that when it is open, 
it may be flat to the Chimney, where the 
ſtiff Wire or long Hook HI will keep it, by 
putting the end of the Hook, in an Eye 
at H. : ; 
| As to the Fire-Cover, which may be of 
Copper, Braſs, Plate-Iron or Tin, it is ſhap'd 
Uke a Box without a Cover, about 2 foot 
long, 10 Inches wide,ands deep, with a Loop 
to move it eaſily: If it be of Tin, the Plates 
muſt he rivetted as well as ſolder d, or elſe 


the Fire wou d ſoon make them fall from each 
other. „ 
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The twoRegiſter Plates being fitted with. 
in the Chimney, if the Chimnev ſhoF'd he 
on Fire, take the Coals out of the Hearth, 
and ſhut down the two Regiſter Plates, as 
we have ſhewn, by pulling the Wire Ma, 
(Fig.4and8.) of the upper Plate, which 
ſerves for that uſe; and the Hook IH (fg. 26.) 
of the lower Plate, and the Fire will go out 
immediately; it wou'd go out, tho' yon 
ſhouw'd ſhut down but one of the Regiſter 
Plates, but not ſo ſoon; and then you wou'd 
be troubPd with the Smoke till the Fire 
was quite out, tho you might to avoid that, 
throw Water upon the Fire in the Hearth, 
whoſe Vapour wou'd help to quench the 
Fire in the Funael, and ſhut up the forepart 
of the Chimney with a wet Cloath, or any 
thing elſe; But if you have two Regiſter 
Plates, the beſt way 1s to ſhut them both 
down. | 

By ſhutting down the upper Regiſter 
Plate, you will keep out the Smoke of a 
Neighbouring Chimney, which is often 
blown down yours when you have no Fire ; 
by this means you may keep the warmth in 
your-Room all Night, but then take care 
either wholly to pur out your Fire, orat 
leaſt to have no ſmoking: Coals. 

| If you rake up the Fire together on the 
Hearth, and put the Cover over it, ſo that 
no 
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no Air comes under it, the Fire will ſoon 
be put out; hoe if you wou'd keep in the 
Fire all Night, cover the burning Coals 
with the Aſhes, and put what Wood is left 
unburn'd over them, and lay on the Cover 
ſo that alittle Air may go under it, then 
the Fire will be keptin without conſuming 
much: In ſuch a Caſe, the beſt way is to let 
down neither of the Regiſter Plates, but to 
cover the forepart of the Chimney to keep 
out the cold Air, and keep in the warm. 
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Of the Effects and Advantages of the new Chim- 
neys, and how to make uſe of them. 


It is not enough for the Workmen to be a- 
ble to make all the aboyemention'd Works, 
unleſs they alſo know the uſe of them, 
which will be a means to make them the 
more perfect, and to enable them to give 
an account of their adyantages to thoſe 
Gentlemen which they make them for. 
This is the reaſon why we add this Third 
Part, in which we muſt be oblig'd to re- 
pcat ſomething of what we ſaid in the 
two Firſt Books. 


Lr 


PF 
Of the Effects and Properties of theſe Chimneys. 


Y meansof our new Chimneys you may, 
1. Kindle a Fire very ſoon ; fee it 
always 


x 
8 
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always flame, without being obliged to blow 
it; and without confining your elf to the 
uſe of ſmall Wood, make uſe of rhe biggeſt 
Billets, and even green Wcod. See the 4th. 
Chap. of Book 1. Part 1. 
2dly. Warm a great Room with a little 
Fire in a little time, and ſometimes the 
next Room to it. Chap. 2 and 3. Bock 1 
Part 2. 
zaly. Encreaſe or diminiſh the Heat of a 
Room, without encreaſing or diminiſhing 


the Fire. Chap. 3. Book 1. Part 2. 


Athly. Warm your ſelf on all ſides at once, 
without burning your Legs, Eyes or Face 
and fo avoiding all the Inconveniences that 
attend very cold Weather. See the ſame 
Chapter. | N 

5thiy. Hinder the cold Air from coming 
in under Doors or thro? Crannies ; and make 
that little which may come in, be thorough- 


ly warm before it comes to you, if you are 


at ever ſo ſmall a diſtance from the Win- 
dows or Doors where it comes in. The 
ſame Chapter. 
6thly. Bring warm Air upon your ſelf at 
any diſtance from the Fire, without being 
oblig'd to go near it. The ſame Chapter. 
7thly.. Warm your Bed even whilft you 
are in it, without any danger of burning 
you; and cauſe warm Air to be blown up- 
M2: on 
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on any Part, ſo as to keep it warm. The 
ſame Chapter. 
8rν. Conſtantly breath freſh Air, of 
what degree of Heat you pleaſe z. ſo as not 
to dry or offend your Lungs. The ſame 
Chapter. | 
gthly. Drive all the Air out of a Room in 
a little time, and cauſe it to be ſucceeded 
by new Air heated to any degree in the col- 
deſt Seaſon, and dryed in the moiſteſt ; and 
thereby prevent the inconveniences and un- 
wholſomneſs of ſtagnating and vitiated Air, 
ſuch as is commonly in 2 Room where any 
Body is Sick. The ſame Chap. and Chap. 4. 
 1ctily. Have your Room ſo dry, that 
your Goods will not be damag'd, during the 
greateſt Fogs, or when it thaws ever ſo faſt. 
The ſame Chap. 

I 1thly. Keep a Room warm all Night, 
tho? the Fire is put out. Chap. 1, 2, 3. Book 
2. Part 3. 

12thly. Never be troubled with Smoke, 
which offends the Eyes, cauſes Diſtempers, 
and ſpoils your Linnen, &c. Book 2. 

1 3thly. By your ſelf, and in an inſtant, 
put out the Fire that may chance to catch in 
the Funnel of your Chimney. Chap. 2. Book 
1. Part. 3. | | : 

14thly. Hinder the Smoke of a Neigh- 
bouring Chimney from blowing down into 
yours. Same Chap. And. 
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And Laſtly, make ſeveral .Chymical Ope- 
rations. | 


— „„ 
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How to make uſe of the new Chimneys. 


D Fig. 6, & 24. 1 kindle the Fire in 

| theſe Chimneys, take 
a lighted Charcoal, or a piece of Paper, and 
ſetting it between two or three ſticks, open 
the Bellows, and all the Wood will quick- 
ly be on Fire. | 

As the Bellows or Vent-Hole blows ſo 
much the ſtronger, as there comes leſs Air 
into the Room otherwiſe ; when the Wind 
does not blow, or the Weather is not very 
cold, you may ſhut up the other paſſages 
where the Air comes in; that is, if the 
Room does not ſmoke, otherwiſe it would 
be better to leave them open, and wait a 
little longer for the burning of the Fire. 

[ Fig. 6, 21, 24. When the Weather is 
very cold, the Wind comes always violently 
into the Hole R, whichopensinto the Room; 
ſo that before the Cavities of the Chimney 
be warm'd, it comes in very cold ; there- 
tore you mult ſhut up R at firſt, unleſs by ſo 
doing, the Room ſhould ſmoke : And in that 

. M 3 caſe 
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caſe you muſt take care to make the Flame 
ſtrike againſt the Back, ſo as to warm the Plate 


in the ſecond, third and fourth Conſtructions, 
and likewiſe to cauſe it to paſs underneath, 


and ſo behind in the fifth, that the Air in 


the Cavities may be ſoon warm d; and to 
haſten this, you might {hut up part of the 
Hole D, thro' which the External Air comes 
into the Cavities; for the leſs of it comes. 
in, the. faſter it will be heated; but you 
mult always let in enough to hinder the. 
Smoke: And if, the Room did not ſmoke. 
( as it will happen to moſt Chimneys, 
eſpecially at certain Seaſons ) tho the 
hole for the External Air ſhould be wholly 
ſhut, it wou'd be well to leave it fo for a 
While, till the.Cavities behind the Back were 
heated. After any one has made uſe of 
theſe Chimneys a little while, Experience 


will teach the management of them much. 
better, than all the Inſtructions I can give. 


When you find the Room warm enough, 
and you wor d not have the Heatencreaſeany 
more, tho you are unwilling to leſſen your 
Eire; you muſt fhut up the Hole R, Lg. 6, 
2.1, 24. ] where the warm Air comes in; and 
if you wou'd: have the Heat diminiſh, open 
pd the entrance for cold Air, and ſhut n 
if you wou'd give the Air that comes in, dif- 
ferent degrees of Heat or Cold, leave pus. | 
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of each paſſage open, more or leſs as you 
ſee fit. 

When you put out the Fire at Night, or 
in the Day- time, always take care (eſpeci- 


ally when the Weather is very cold) to ſhut : 


up D where the External Air comes in, for 
otherwiſe the Room wou'd quickly be cold; 


nay it will beproperduring the whole Night 


to let the forepart of the Chimney be whol- 


ly ſhut up; or if the Coals ſmoke no more, 
it will be enough to ſhut down one of the 
Regiſter Plates, if you have any, that no cold 
Air may come in that way, whillt the hot . 


Air goes out. 


Now as the. Hole R where the External 


Air comes in after it has acquir'd Heat in 


the Cavities, muſt be big enough to ſupply 
as much Air as will hinder the Room from 
ſmoking ; you may ſhut all the other Places 


where Air might come into the Room, as 


well about the Doors as the Windows; and 
that as ſmall a quantity as may be, may go 
in when the Door is operrd or ſhut, it will 


be proper to haye a double Door, one of 


which muſt be always ſhut before you open 


the other; but this is only neceſſary in very 

leyere Winters, tho it is always uſeful. 
gr you cannot have a Vent-Hole, or will 
aal always make uſe of it to light your Fire; 
you muſt have a pair of Bellows that blow con- 
© ; ſtantly, 
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ſtantly, whoſe Deſcription I ſhall not give from 
the French Author becauſe they are become 
pretty common, and may be had at ſeveral Bel. 
lows-makers, being made according to Captain 
Savery”'s method, which is better than the French 
Author's way, and for which he had a Patent. 


The Concluſion of the whole. 


If this Book by rendering the uſe of theſe 
Chimneys common, makes ingenious Men 
leave their ſublime and merely curious Spe- 
culations, and apply themſelves more to 
{imple Mechanics for the general good of the 
Common-wealth, I ſhall have my End. 


. 4” a». 
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The a of the Figures. 


H E Figures 1, 2, 5,7, 12, 
13, 14, 15, 16, 1727 18. 
need no other Explanati- 

Sl oo, then what is Cage” in 

2 A the Chapters, where they 

DEV PA) are relies to. 

The Third ee repreſents the Profil of a 


Chimney, cut by a Plane perpendicular to | 
the Hearth and to the Back. | 
Z, is the Ne of the Vent-Hole F 
or Bellows : ; and x its opening when it | 
blows. 0 | 
F, the Place where the Fire is. i 
Tr, the Aſh-Hole, and below it the Ca- | 
vity under the Hearth. 
SGA, the Cavity behind the Back of the þ 
Chimney. j 
im, the Horizontal Plane under the- F 
Mantle-Tree, as we wou'd have it. 


I, the Cavity or Paſſage under the Man- i 
tle-Tree.. 
mLN Rz- 
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mL NR, The Funnel of the Chimney. 

oR, the Line which denotes the ſlope of 
the Breaſt, where the ſpace om R is wholly 
void, as in common Chimneys. 

The upper part of the Fourth Fig. is the 
Profil of the Funnel of the Chimney, with 
the Pyramids and Capital above them, and 
the Regiſter Plate within; the Section be- 
ing made by a Plane paſſing thro the Axis 

of the Priſm Rr. | 
Ihe Sith Fg. repreſents a Chimney quite 
finiſh'd, whoſe Sides or Jams are parabolical. 
_ AHCchaA, is the Hearth. 

Z, the Vent-Hole with its Frame. - 

K Tet, the Aſh-Hole.. | 

ODFIL, the Back with the thick ſtrong 
Plate fram'd in before the thin Plate, to hin- 
der the Wood from burning the thin Plate, 
when there is a Cavity behind the Back for 
the paſſing of Air, 

Da, the Door for the Air to go into the 
Cavities. . 

Rr, the Doors of the Holes where it 
muſt come out again. 

gb, the little Hand to turn the Cylinder 
or Shutter, which opens or ſhuts the Air's 
Paſlage. | | 

P, a Paper hanging. by a Thread betore 
the Hole r. 


The 
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The E:ghth Fig. repreſents the upper part 


of the Funnel of the Chimney, with its 
three Pyramids above, whoſe lower Parts 


we have left uncoverd, to ſhew the Holes 
of the Funnel. | 


Tt5S, in the Regiſter Plate which muſt 


be fixed ſo as to play in the place where it 


is drawn, in order to put out the Fire that 
might catch in the Funnel; Pp, are the Pi- 


vots upon which it turns; VM, vm, part 


of the Wires which ſerve to open and ſhut 
it; it is hererepreſented ſhut, but the prick'd 


Lines repreſent it open'd. The forepart of 


the Funnel has been left open, to.ſhew-this 


Plate: 


The Ninth Fig. is the Capital, which it is 


ſometimes needful to fix above the three 


Pyramids; it muſt be ſo fix'd as to reſt upon 


the upper part of the Funnel of the Chim- 
ney, ABof the Capital lying upon AB of 
the Funnel, and ab upon ab, the Surface 
HG gh covering part of the Pyramids, and 


the Line Rr, reſting on the top of the Holes 
of the Pyramids. | 


The Tepth Fig. ſhews all the Pieces of the 


Capital by themſelves. 


The Eleventh Fig. is a Profil of the upper 
part of the Funnel, of the Pyramids, and 
of the Capital; all cut by a Plane perpen- 


dicular 
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dicular to the the thikneſs of the Funnel, 


or to the Axis of the Priſm S A R. 

Pp, in the Funnel are the Holes where 
the Centers or Ends of the the Axis of the 
Begiſter-Plate muſt play. 

 AFFB, is one of the Pyramids. 

Q RS, the Section of the Priſm above 
them. 

GHILMNOP, the Section of the Capi- 
tal which covers them. 

In this Profil you may ſee how eaſily 
the Smoke can come out of the Chimne 
and how hard it is for the Wind to blow 
down into It. 

»The Nineteenth Fig. is the Geometrical 
Plane of the fourth Conſtruction of the 
Chimney, which is repreſented by the Tren- 
ty-fourth Fig. | 

AH C cha, is the Hearth. 

Z, the Cavity under the Vent-Hole or 
Bellows. 1 

HZ, the Canal or Paſſage for the Air to 
come into it. 

KT kt, the Aſh-Hole. 

HM, CNew, hm, the lower end of the 
Partition Plates, which part the Cavities. 


HMCN, CNuc, acmb, the Baſes of the 


three Cavities behind the Sides and Back of 
the Chimney, $9 = 


Dy, the 


hy — 
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Dy, the Channel for the Air to come in- 
to the firſt Cavity. 


The Twentieth Fig. is an Horizontal Se- 


ction of the ſame Chimney, immediately 


EF under the Mantle-1 ree. 


Bb, is the lower edge of the Mantle- 
Tree. 7 


BEeb, the lower part of the Paſſage un- 


der the Mantle-Tree. : 
EX xe, the hole of the Funnel of th 


Chimney. 


_ dpl, the Paſſage for the Air to get up 
under the Mantle-Tree. 

dpi, thePaſlage for the Air to come down 
from it. : 

X Oo x, the upper part of the Cavity where 

it comes up behind the Back. 

X Om, xom, the lower part of the Ways 
of it into the Room. 

malg, the Baſis of the Cylinders thro 
which the Air comes in. 

mpu, the Square with the Shutter, which 
8 for the ſame purpoſe on the other 

e. 


XO, 0, the upper part of the Partition- 
Plates. 

If you ſuppoſe this Plan over the former, 
(Li. the 19th. fig.) you will have the Chim- 


| Ney as it is, and as you ſee it in the 24th. 
| Figure, | 


N The 
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The Twenty-firſt Fig. ſhews the fifth Con- 
ſtruction of a Chimney, with the forepart 
of the Back taken off from H to h, as alſo 
the middle part of the Mantle-Tree and the 
bottom of the Breaſt, to ſhew all the back 
part of the Chimney within, or the injide 
of the Box of caſt Iron, where the Air paſ. 
ſes winding as the double Lines ſhew. 

AHCcha, is the Hearth. 

Z, the Vent-Hole with its Frame. 

HZ, the Paſſage for the Air to come toit. 

Zahp, the Paſiage to carry the Air up to 
the Cylinder. | 

CG, FEe, HbL, xmM, the Partition 
Plates fix d to the back part of the Box. 

The Line CTec, ſhews the height that 
the Box muſt be plac'd above the Hearth, 
and Nl the prick'd Line beyond, ſhews the 
Space that muſt be between the Back of, the 
Box and the Back of the Chimney; but you 
may ſee it better expreſod in the 26th. Fig. 

vv, the Holes where the Air and Heat 
go out from behind the Box. 

_ glmn, is the Cylinder thro' which the 
Alr goes into the Room, which may be pla- 
ced on the other fide, as well as where it 15 

repreſented, as it ſuits beſt with other con- 

veniences. 

The winding Lines in the Trent) -ſecond 
and Twenty-third Figures, ſhew the way 8 

— 7 6 
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the Air in different Conſt ructions of Chim” 
neys. 

Ihe Twenty-ſoruth Fig. repreſents the 4th. 
Conſtruction of a Chimney, the Plate of the 
zack being taken off from Hl, to hi, to 


ſhew the Partition-Plates, and the Paſſage 


which they make behind the Plate and the 
way of the Air repreſented by the white 


fines. The Mantle-Tree is alſo taken off 


from B tob, and the Canal or Paſſage be- 
hind it from EL to el, to ſhew the inſide 
behind the Back and the Way of the Air 
from without Doors, round thro' all the 
Cavities into the Room. | 

AHCcba, is the Hearth hollow under- 
neath. 

Z, the Vent-Hole or Bellows. 

KT, the Aſh-Hole.. 

ABI, ab:h, part of each ſide. 

HIXC, CX xc, cih, the three Cavities 
of the Bottom and Sides laid open. 

X ONGC, xonc, the two Partition Plates 
vnich divide the Cavity into three Cells. 

BESL, besl, the two Sections of the Paſ- 
ſage under the Mantle-Tree. | 

[mng, the upper part of the Cylinders. 
mn, the Hole where the warm Air comes 
in; pd, that where the cold Air comes in; 


and 71 is the paſſage of the Air into the 
Room thro R. 


1 D, the 


A 
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D, the Hole thro which the Air goes in- 
to the firſt Cavity. 

The Arrows ſhew where the Air goes 
upwards, or downwards, or horizontally ; 
ſo that which is above I, ſhews that the Air 
in that place goes out of the firſt Cavity in- 
to the Mantle-Tree Canal, to go towards 
the other end of it i, where the other lit- 
tle Arrow ſhews that it goes in again in 
that place to come out between g and 4, 
and go down the Cavity ic, as the Ar- 
row there points; and then under the 
Hearth, whence it comes up the middle Ca- 
vity, and at laſt goes quite out to the right 
Hand or to the left, or both ways at once. 

The Twenty-ſixth Fig. is the Profil of the 
5th. Conſtruction of a Chimney, cut by a 
Plane perpeendicular to the Hearth and 
Back. | 

Z, the Bllows, x its opening. 

KT, the Aſh-Hole. 

LTV, the thickneſs of the Box, behind 
which youmay know what ſpace ou ght to 
be left. . . 

IC the Regiſter Plate at the entrance of 
the Funnel, and Hl, its Hook which keeps 
It up- | | 

6. the horizontal Plane under the Man- 
tle-Tree. 


The 
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The Trwenty-ſeventh Fig. repreſents the 
caſt Iron Box, for the 5th. Conſtr uction, the 
fore part being taken off, to ſhew the Cavi- 
tes and Partitions. 

The Twenty-eighth Fig. ſhews all the Pie- 
ccs of the Box. 

The Twenty-ninth Fig. is the Geometrical 
Plan of the 5th. Conſtruction, 

AHCcha, is the Hearth which is not 
hollow underneath. 

Z, the Bellows. 

HZ, the Paſſage for the Air to it. 

CN; ac, the Hollow to place the Caſe in. 
The diſtance between Ny and the pric'kd 
Line, ſhews the Space that muſt be left be- 
hind the Caſe when it is laid. 

HPNC, hprc, are the Baits of the two 
Laſt Cells when there are five. 


F 
| 
: 
| 
' 


„ e 


2 


150 Fires Improv'd, &c. 


tbh ab th eh th teh th tied e 
202 2 8 e 
e I 7 J's 


th th . . lr ... r . . i Dt 


Je TRANSLATOR? ceAdaitions, 


Frſt, H E French Author having di- 
rected us to uſe Plates of Tron, 

Brafs or Copper, to line the Chimneys, and 
make the Caviiies behind them; I had a mind 
to know whether the External Air which 
warm'd it ſelf in ruſhing thro” thoſe heated 
Cavities, did not bring along with it 'un- 
wholeſome Particles of the Metal into the 
Room : For that Reaſon I got three Cubes 
of the three different Metals, one of Iron, 
another of Copper, and another of Braſs, 
each of them weighing 5 Pound. I dril'd 
an Hole into the middle of each of them, 
about an Inch and an half deep, and ; or 
= Inch in diameter, as is repreſented by 
(Flat. 4. fg. 30.) Then having exhau- 
Net the Glas Receiver of an Air- -Pump of 
its Air, I took the Iron Cube (which had 
been heated by blowing under it in a 
Charcoal Fire, fo as to look almoſt white,) 
and ſetting it upon a Brick Bb, I thruſt wa 
end 
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end h of the Pipe that came from the top 
of the Receiver R into the Hole ho, then 
turning the Cock C which opens into the 
Receiver thro the Braſs Plate Py that co- 
vers it, all the Air which came into the 
exhauſted Receiver to fill it again, ran firſt 
into the Hole h̊ by the ſides of the Pipe CT 
5, till it got to o, where coming into the 
Pipe, it went along þ T C into the Receiver, 
carrying along with it the ſteams of the 
Iron, till the whole Receiver was fill'd with 
this burn'd Air. Immediately I lifted up 
the Plate Pp, and putting a Bird into the 
Receiver, I ſhut it up again, and the Bird 
liv'd there half an Hour, without the leaft 
ſign of being Sick : Then making the ſame 
Experiment with the Copper Cube, a Bird 
was likewiſe unhurt in Air burn'd by that 
means, and impregnated with the ſteams of 
the Copper. But when I heated the Braſs 
Cube till its Corners began to melt, and 
made the ſame Experiment with it; the 
Bird began to have Convulſions in half a 
Minute, and in half a Minute more died. 

N. B. The Pipe was of Braſs, only the 
end of it from T to h was of Iron, leſt the 


Heat of the Cube ſhould melt it. Aa is the 


Plate of the Air- Pump upon which the Re- 
ceiver ſtood. The Birds were Linnets, but 
the ſame Bird was not put in twice. 


1 


— 
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I made the Experiment a ſecond time 
with the Braſs Cube, without having blown 
under it, only letting it to have a degr ce o 
Heat equal to the common Heat of the 
Fire; and in that caſe the Bird ſeem'd no 
way affected with the ſteam of the Braſs. 
The reaſon of this difference I take to be, 
that there is a great degree of Heat requird 


to cauſe a ſeparation of the parts of the La- 


is Calaminaris, which enters into the Com- 
poſition of the Braſs. 

From the conſideration of thoſe Experi- 
ments, it appears adviſeable not to make 
the Back-Plate, er line the Cavities of the 
Chimney that are moſt heated, with Plate- 
Braſs; tho' we may ſately uſe Iron or Cop- 
per. If we woud uſe Braſs, we may line 
the Jams or Sides with it, or ſuch plac: s as 
are not very much heated. 

Secondly, When the Author gives diredi 
on about the curing of the ſmoaking Chim- 
neys, he mentions the North ind as blow- 
ing down Chimneys; but what he {ſays is 
only for Paris, and ſuch Places that have 
the Sea on the North ſide. Such Eddy- 
Winds (as they are call'd) blow from the 
South REN we have them here at London; 
and gencnaly fpearing, in all Places we may 
Expect tha: nd io blow down the Chim- 
nes, den comes from the Sea; I mean 
when 


! 
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when Chimneys are not commanded; for 
in ſuch a Caſe there may be Circumſtances 
that will make the Wind blowing from any 
Point to puſh down into a Chimney; but 
otherwiſe we muſt prepare againſt theW:nd 
blowing from the neareſt Sea. 


The Conſtruftion of a Chinmey in which you 
burn Turf or Peat. 


N Chimneys where you burn Wood, 
the Cavities behind the Back and Sides 
after the manner that the French Author 


directs, are very uſeful; but where you 


have your Heat very ſtrong, but leſs dif- 
fusd, it will be proper to make the Cavi- 
ties as near the Fire as poſſible; and tho 
the way of the Air wou'd be ſhorter, yet 
the greater Heat given to the Air in that 
Caſe, will make amends for the ſwiftneſs of 
its paſſage. This is what we have endea- 
vourd to do in this Conſtruction of a Chim- 
ney to burn Turf; and in the next Con- 
ſtruction for a Chimney to burn Coal. 

[Plateg. Fig.1, 2, z. ] The ſhape of the Chim- 
ney and Mode] of it KAY efk, are as in 
our Author; but here we have no Cavity 


under the Hearth, only we have a fort of 


divided Box of Plate Iron upon which the 
Fire lies, and an horizontal Cavity — 
| | the 
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the Back, fac'd with Plate Iron, fo low 
that the Fire lics againſt it; and from 
thence the Air is carried up a Paſſage in the 
Brick-Work in one of the Corners as high 
as the Mantle-Tree: From the Corner it 
is brought forward in the Side quite to the 
Canal of Tin under the Mantle Tree, from 
which it is convey'd into the Room. The 
whole Mechaniſm of it will be eaſily under- 
ſtood by a fight of the Figures. | 

Fig. 1. ] Repreſents the horizontal Secti- 
on of the Box or Cavities upon which the 
Fire lies. | 

DY is the entrance for the External Air 
in the 3 figures. . 

* Y Ee B is the firſt Cavity whoſe height 
E A fig. 2. is equal to the Bread th oB of fix 
Inches, and Depth E, 18 Inches; which 1s 
the common Depth of all the Cavities, five 
Inches of them going into the Wall as far 
as EFGh beyond the Back. 

BC is the Breadth of the ſecond Cavity, 
viz. ſeven Inches, its Height CF (g. 2. 
being only 5 inches. 

Cc is the third Cavity 4 inches high, and 
9 broad. cb is the fonrth like the ſecond, 
and ba the fifth like the firſt : The Parti 
on-Plates Be, F, fc, and G leave a ſpace of 
6 Inches from the Wall, or from the tore- 
part of the Box as it appears in the * 


L 
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vou ſee then that the Cavities are nearly 
equal every where to 36 ſquare Inches. 

Bb, is a Fender which is to be put on up- 
on Ab, in ſuch manner that the Pins under 
the Knobs may fall into the Rings Bb. 

The double Lines repreſent the Way of 
the Air under the Cavities as far as H, where 
it goes up towards h, as you may ſee in, 

[ Fig. 2.] Which repreſents a fore- right 
view of the Cavities and Back. 

E gh1D, is the horizontal Cavity in the 
Back, the bottom of which being of Plate 
Iron, reſts upon Ee and Gg the firſt and 
laſt Cavity under the Fire, and the fore- 
part 1s alſo a Plate of Iron at Flhg. 

This Canal is 7 Inches high, and 5 deep 
into the Back. 

DEIKL, is the Canal in the Brick-Work 
that goes up from the laſt over DIEY of 


g. 1. 


LE MR, is the Section of the Paſſage 


brought forward in the Side from the top 


of the laſt Canal, into the Canal under the 
Mantle-Tree here repreſented by MK NO, 
and in no wiſe differing from that mention'd 
by the French Author. If you have not ſuch 

a Canal, the Air may go out at R 
L Fig. 3. ] repreſents the Section of this 
Chimney, by a Plane perpendicular to the 
Hearth and Back, where D repreſents the 
| Entrance 
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Entrance for the External Air, as it does 
in all the other Figures. 

E AV, the firſt Cavity under the Fire. 
DHI, the Section of the horizontal Ca- 
nal in the Back. 5 | 

HIKL, the Paſſage in the Brick-Work 
in the Corner or Angle, whoſe Section 
mult be 36 Inches, whether it be ſquare or 
oblong. . | 
 _LKMN, the Paſſage in the Side from 

the Back to the Canal under the Mantle- 
Tree, whoſe Section here repreſented is 
NOM. 26 

NR the way of the Air into the Room. 

The double Line repreſents the Way of 
the Air where the Figure allows us directly 
to ſee it; and the ſingle Lines winding, 
ſhew where Cavities face us endwiſe. 

Tho' I have not repreſented the Bellows 
here, becauſe ſome Peat don't need it; yet 
where a great deal of Air is requir'd to make 
Turf burn, as ſome fort of Turf won't burn 
without ; then not only the Bellows is to 
usd, but the Cavity Ff C ( fig. 2.) is to be 
ſunk into the Hearth, its top F f being car- 
ried down to Cc, and an Iron Grate fix'd in 
the Line F f, thro! which the Aſhes will fall 
upon the ſaid Cavity and warm it. After 


the Fire is lighted and blown up, the _ 
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der (whoſe Height is 3 Inches) may be put 


in, and its upper part will be in the prick'd 
Line Ec Gg. | 3 


The Conſtruction of a Chimney for Coal-Fires. 


S Coal is the common Fuel of Eng land, 

I reckon this Conſtruction will be 

the beſt liæd and moſt us'd, eſpecially ſince 
the Charge of it will ſcarce be double the 
price of a Stoye-Grate. The whole mat- 


ter is a Grate of a particular make, with 


a Box of Plate Iron behind the Back, that 
has only three Cavities, from which a Paſ- 
ſage goes obliquely to the Corner in the 
Brick-Work, from whence it 1s brought 
forward in the upper part of the Side, 


quite into the Canal under the Mantle- Tree, 


as in the laſt Conſtruction. 
[ Fig. 4. ] Repreſents a Section of this 

Chimney, by a Plane perpendicular to the 
Back and Hearth. | b | 
DY, The Entrance of the External Air 
to go to the Bellows Z, by a Paſſage under 
the Hearth, and alſo for the Air to go up 
behind the Grate into the three Cavities, 
one of which is repreſented by Q DHL 
HIL, E the oblique Way to the Corner 
made in the Brick-Work, which is better 

repreſented by the ſame Letters in fig. 5- 
5 O 8 LKMN, 
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LKMN, The Way from the laſt into 
the Canal under the Mantle-Tree, whence 
the Air goes into the Room thro* NR. 

RsrS, The Grate made convex, that the 
Bellows Z may blow more fully upon it, the 
Wind from the rounded Cavity under 2 
being directed full againſt it. 

sT, rt, Are the two Bars which come 
from each ſide of the Grate quite behind, 
to hold the Box of Plate Iron together, 
by means of another Bar Tt, which is fixd 
to the two former by means of the Keys T, t. 

The fifth Fig. repreſents the Grate ſeen 
from before the Chimney. 

DY, The Entrance for the External Air. 

Dad yc, A thin Plate of Iron 8 Inches 
broad and 9 high, fix*d to the Back of the 
Grate,and let down an Inch into the Hearth, 
as a means to bring the External Air into the 
firſt Cavity d EF, which goes into yc. This 
Plate is alſo repreſented in fig. 11. tho here 
it is ſuppos'd cover'd with Plaiſter of the 
thickneſs of the Back of the Grate. | 

H1:zh, Is another thin Plate 8 Inches 
ſquare, likewiſe fixd to the backſide of the 
Back of the Grate in order to begin the Ca- 
vities HIL which may go deeper into the 

Back, than ſuch Cavities as are cover 
with a Plate; Mortar being laid 22 — 
| te 
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Plate HI:ih to make all tight. The ſame 
Plate is repreſented by Fig. 11. 
ENMI, The Section of the Paſſage a- 
long the upper part of the ſide from the 
Back to the Canal under the Mantle-Tree. 

NMO, The Paſlage under the Mantle- 
Tree. * 

VZ, The Paſſage of Air to the Bellows. 

Bb, The Fender, which is ſet upon the 
Trap-Door of the Bellows when you don't 


blow; but backwarder where the prick'd 
Line is, when you blow. 


Cie, The two Feet of the Grate 


which come directly from the Back of the 
Grate, and tonch the Back of the Chimney. 
Ps, pS, The two other Feet which are for- 
warder, as ſtanding under the bended croſs 


Bars Re, Sr, Which hold the main Bars to- 


gether. 3 
Tet, fs QSD, The upper and lower 


main Bar, which as well as the others, are 


bent into an half Oval. 


Fd DSQ, A ſmall Bottom-Grate for the 
Aſhes to fall thro”. 7 


The winding double Line, ſhews the way 


of the Air, and the ſingle Line which takes 


two or three Turns ſhews the ſame in ſuch 
Cavities as are ſeen end wiſe in all the Fi- 
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gures, Which compared together explain 
one another. 


Directions fer the, Workman in this Con- 


ſerutt;on. 


Ake Plate of Iron 2 Foot long and 8 
Inches broad and 4 inch thick ( 
and-cut off the upper Corners at F and j, < 


as to make it of the ſhape repreſented i in 


the Figure. Then rivet to the backſide of 
this thick Plate, the two thin Plates Hlih, 


and DAY y, before deſcrib'd ; and you will 


have the firſt Piece. 

The Partition Plates muſt be as thin as 
may be, fix Inches broad, and fix'd edge- 
wiſe to the great Plate againſt the Lines e 
FGHD, and Edfl; they are ſeen edge- 
wiſe in fo. 7. ſo that if you imagine the 


fixth figure laid upon the ſeventh, you will 


have the ſecond Piece. 

DFG He, (fg 7.) Is the firſt of theſe 
Partition Plates, which may alſo be ſeen in 
fig. 8. where the prick'd Lines repreſent the 
folding Places where the Plates muſt be bent 
into Angles equal to E, G, and H in fig. 7. 


Ed fl, (fig. 7.) Is the fame © ip ke's 


where the Letters denote the — and its 


Folding — as before. 
1 Fig. 12. | 


Fires Improv'd, &c. 151 
[LEg. 12. ] Repreſents the whole Iron Box 
of Cavities ſeen from behind - the Back of 
the Chimney ; the forepart is the figure in 
the Plate which makes the third Piece, be- 
ing a thin Plate of Iron of the fame bigneſs 
as the Back of the Grate fix d to the Box by 
the Bars Tt, T, and another not ſeen in 
this Figure, but repreſented in the th. bys T. 
C, P, Are two of the Feet, the other two 
being hid by the Plate Da yY. 
N. B. In fig. 8. De is 4 Foot 7 Inches 
long: DF; 23 Inches; FG, 8; GH, 6; 


and He, 18. 


In fig. 9. Ed, is 18 Inches; d f, 12; fl, 23. 

Tho' there are but few Cavities in this 
Conſtration, and thoſe but 36 Inches ſquare; 
yet the Back of the Grate being almoſt al- 
ways red hot, the External Air will acquire 
a greater degree of. Heat, and paſs with 
more Velocity, than in the Conſtructions for 
Wood-Fires; and this will make amends 


for the ſhortneſs and ſmallneſs of the Canals. 


An Aſh-Hole with a Grate over it muſt 
be made between Z and the Back, whoſe 
depth and deſcription we dont give, be- 
cauſe its uſe is ſo common in our. Kitchens. 
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